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Instruments of Electrical Measurement. | 

The engravings on pages1 and 8, repre- 
sent the general construction of the am- 
meters, volt-meters and the volt-am-meters, 
made under A. K. Eaton’s patent of January 
22, 1884. 

Fig. 1 isa volt-am-meter, of the simplest 
and least expensive form. The principle of 
its construction and the mode of using are as | 
follows : The dark ring outside of the grad- | 
uated circle is anannular steel magnet having | 
its north and south poles at opposite points 
of the circle. The needle is also a thin an- | 
nular magnet supported in the usual way, 
with aluminum pointers extending to the 
graduated circle. The poles of the annular 
needle are always held in line with 
the poles of the outer magnetic or 
field ring. and the effect of terres- 
trial magnetism is thus practically 
eliminated. The annular field mag- 
net is adjustable, so that the needle 
and the pointers npon the movable 
ring may be made to correspond to 
the zero of the circle. If it is de- 
sired to determine the strength of 
® current in amperes, the leading 
wires are connected with the posts 
marked ‘‘ Amp.” The current 
then passes simply through a flat 
bar of copper beneath the needle. 
The needle is deflected to a greater 
or less degree, but is immediately 
brought back to zero by rotating 
the annular field magnet. The 
amount of movement required to 
do this—which is indicated by a 
pointer attached to the ring—repre. 
sents the strength of the current 
in amperes. The small instrument 
is generally calibrated, so that 1° 
shall represent 1 ampere, in which 
case the full range would be 45 
amperes, accurate measurements 
being limited to a movement of 
the ring of 45° in either direction 
from zero. When the instrument 
is to be used to determine electro- 
motive force the leading wires are 
connected with the posts marked 
“Volt,” in which case the current 
passes through a coil of high resist- 
ance beneath the needle. The de- 


hetenmen, which may be raised more or 
less by turning the milled head on the side of 
the instrument. The needle, graduated 
circle and annular magnet outside of the 
circle, are thus carried away from the actu- 
ating coil in the body of the instrument, and 
the range thereby increased to meet the re- 
quirements of the case. A vertical gradu-| 
ated scale enables the operator to set the in- 

| strument for any desired range. A table is 
supplied with each instrument, showing the | 
different positions corresponding to different 
ranges. The connecting plug represented on 
the left of the engraving is changed from one 
hole to the other, according to the require- 
ments of the work. 


-—_— 
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In the position repre. | 


"Electric te Senmnestion. 


By A. RECKENZAUN. 


II. 


There is not the slightest necessity for us 
to endeavor to disprove the assertion, made 
twenty-eight years ago, that ‘‘ electric power 
| depends on zinc;” everyone knows that 
| steam engines, gas ehgines, or water-wheels 
are now the principle agents in the produc- 
tion of powerful electric currents; the me- 
chanical energy of these prime movers is 
readily converted into electrical energy by 
simply moving copper wires or other con- 
ductors between the poles of powerful mag- 
nets. The space between and around the 





G ADJUSTABLE VOLT-METER. 


flection is reduced to zero, as before, by the | sented the instrument would give amperes | magnet poles is termed the magnetic field, 


rotation of the field ring, and this electro- 
motive force, in volts, read by means of pon 
ring pointers. The instrument is generally | 
calibrated, ao that each degree represents 1 | 
volt, giving an extreme range of 45 volts ;| 
the rate of reading, however, so that 2 de- | 
grees will represent 1 volt or ampere, in| 
which case the range would only be 224. | 
These instruments may be standardized at | 
different rates of reading to suit any special | 
requirements. 

The large volt-am-meter represented in | 
Fig. 2, is constructed on the same principle | 
as the one just described, but is capable of | 
being adjusted at will to any required rate of | 


reading, and to the measurement of currents | 
|of being of brick or stone, were made of 


iain 
' some silicious cement. 


|elastic, and at the same time is fire-proof, 
| and is less liable than ordinary chimneys to 


of very high or very low tensions or current 
strength. For instance, its range may be 
varied so that it will measure in one position 
from one-tenth of a volt to 45 volts, and in 
another from 1 volt to 450. This is effected 


by a vertical movement of the head of the | 


of current. If changed to the other hole 
electromotive force in volts will be indi- 
cated. On the right side of the engraving a | 


| reversing switch is represented by means of 


which, opposite readings may be taken. 
All of Prof. Eaton’s instruments are noted 
for their reliability and accuracy. Should | 


|any of our readers desire to communicate | 


with him, his address is 65 Henry Street, 
Brooklyn. 


——__-ao—_— 
* * JT’ TUustration states that a manufac- 
| turer at Breslau has built a chimney 16 meters 


high (51 feet 6 inches) entirely of paper. 
The blocks used. in its construetion, instead 


layers of compressed paper, jointed with 
The chimney is very 


be struck: by lightning. 





| and it is assumed that the magnetism travels 


through iron or steel in lines, which are 
| called magnetic lines of force. The stronger 
| the magnet is, the denser are these lines of 
force; and there is a practical limit to the 


|number of lines of force which a piece of 


iron of a given sectional area can carry at an 
economical rate of exciting power. If we 


|move a straight piece of copper wire (the 


ends of which we join to a galvanometer) at 
a given velocity within the magnetic field, 
cutting the lines of force at right angles, we 


find that a current of electricity is set up| 


in the copper wire; two such wires placed 
side by side, but with their ends connected, 
when moved in the same magnetic field at | 
the same velocity will produce the seme cur-| 
rent with double the electromotive force; 
thus we may fill up the circumference of a) 
drum or cylinder with wires parallel to one | 


another and to the axis of rotation, and| 
| the current consumed is extremely small. 


thereby obtain an clectromotive force pro- 


cutee to the number of wires cutting the 
magnetic lines. It will take twice the power 

to move two similar wires within this uni- 
form field that it does to move one, and 
twenty times the power to move twenty 
wires with a given velocity. By rotating 
these (wires which may be held by a cylinder) 
twice as fast in the same magnetic field, we 
get double the electromotive force, and again 
exert double the power in causing rotation of 
the cylinder, or, as it is commonly called, the 
armature of a dynamo-electric machine. 
These are the most elementary principles in- 
volved in the mechanical production of elec- 
tric energy. There were at the International 
Inventions Exhibition a number of dynamo- 
electric machines which were 8° 
well constructed that it would ap- 
pear almost impossible to suggest 
further improvements ; these ma- 
chines did not only work without 
requiring any more attention than, 
for instance, a substantially made 
water pump, whilst they converted 
over 80 per cent. of the mechani- 
cal power which drove the spin- 
dles into electrical energy, but it 
appeared, from the inappreciable 
amount of wear, that they cannot 
easily be worn out. It will be 
interesting to know the actual de- 
preciation in dynamo machines as 
recently manufactured by the most 
eminent makers, such as Siemens, 
Crompton, Mather and Platt, Kapp, 
the Brush Company, Paterson and 
Cooper, and a few others; we are 
inclined to estimate this item at 7 
per cent. on the selling price. 
These successful firms have each a 
particular type or design of dyna- 
mo, and they all know that with a 
certain quantity of iron and copper 
they are able to obtain a definite 
effect at a given efficiency ; we 
may, therefore, safely asy that dy- 
namo-electric energy, as at present 
understood, depends on mechani- 
cal power causing conductors to 
move in a magnetic field. We 
have nothing to do with the con- 
struction of dynamo-machines; our 
aim is to utilize the electric energy 


| delivered at the terminals, and utilize it to the 


best advantage. We propose to trausmit the 
current from the dynamo (generator) to 
another dynamo (motor), and by means of 
the latter convert electric energy into me- 
chanical power. All continuous current 
dynamos are reversible; that is to say, by 
sending a current through the field-magnet 
coils and the armature coils, the magnetic 
poles set up in the iron cores attract and 
repel each other, as the case may be, and 
| thereby produce motion or continuous rota- 
‘tion. Now this very act of rotation, the 
moving of the armature coils in a magnetic 
field, causes a reaction, a counter current, or, 
as generally termed, a counter electromotive 
force is set up in the armature, which ap- 
| pears to impede the flow of electricity from 
| the generator to the motor. This counter 
electromotive force is greatest when the 
|armature rotates fastest, that is, when the 
motor is allowed to do little work; but then 
If 
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P | 
we exert a sufficient force upon the armature 


spindle so as to prevent rotation entirely, 
then the current circulating through the 
motor circuit will be large, because no coun- 
er electromotive force is generated, and the 
whole of the current is converted into heat 
instead of work. Thus, according to Ohm’s ' 
law, the current flowing when the armature | 
is prevented from revolving will be 


C 


~~ R 

Where £ represents the electromotive force 
at the terminals of the machine, and & the 
resistance of the machine. As soon as we 
allow the armature to revolve a counter 
E.M.F., e, is generated, when the current 
will be reduced to 


or, knowing Cand ¢ by direct measurement 
we can calculate 

C—e 

C 

the electrical work put into the machine is 
W=E e, the useful electrical work which 
the motor takes up is w= ec, therefore the 
electrical efficiency must be 


rl 
45 


‘= 


? wv € C—e 

—_— |? "s 
By Joule’s law we know that heat waste 
caused by the current circulating through a 
known resistance P is 

J=c* R. 

This heat waste being the only loss which 
we are at present taking into account, we 
have 


W=w+J 
therefore by substituting the above values 
we get 
W=w+e?R 
w= W—c* R, 
and if we substitute 
E 


and 


—_ 
R 

for ¢ we obtain 

} 


ae. a ae 
(E—e) ; E—(E—e)| 


These simple expressions, it must be re. 
membered, refer to the motor only, and no 
account is taken of such losses as friction, 
Foucault currents, and churning air, which 
factors depend upon the mechanical con- 
struction, and which will be considered 
separately. 

We propose to set at once to work and 
test a motor which is ready at hand; we have 
an unlimited supply of current from a dyna- 
mo or any other convenient source. We 
shall run this motor at various speeds, using 
various E.M Fs. and currents, and thereby 
obtain all sorts of powers and efficiencies. 
Now in order to obtain reliable results, we 
must have reliable instruments wherewith 
the energy absorbed can be readily measured, 
viz., amperemeters and voltmeters; the me- 
chanical power got out of the motor, we 
measure by an absorption dynamometer and 
a speed counter. Since we have the choice 
of several kinds of dynamometers or brakes, 
we may devote a little time to the study of 
the construction and use of a few of these 
indispensable apparatus; for the value of the 
results depends not only upon the care taken 
in making observations, but largely upon the 
condition our instruments may be in at the 
time. — Telegraphic Journal and Electrical Re- 
ew. 

: iin ai 
New Patent Office Rules. 

The amendments to the rules of practice 
before the patent office have been completed 
by the Assistant Secretary of the Interior 
and the Cowmissioner of Patents. The most 
radical changes, and those whose effect will 
materially change the method of filing claims 
and applications, are as follows : 

35. The specification must set forth the 


precise invention for which a patent is 
solicited, explaining the principle thereof 
and the best mode in which the applicant 
has contemplated applying that principle, so 





as to distinguish it from other inventions. 


36. In case of a mere improvement, the 
specification must particularly point out the 
parts to which it relates, and must, by ex- 
plicit language, distingush between what is 
old and. what is claimed as new, and the 
description and the drawings, as well as the 
claims, should be confined to the specific 
improvement, and such parts as necessarily 
co-operate with it. 

37. The specification must conclude with a 
specific and distinct claim or claims of the 
part. improvement, or combination which 
the applicant regards as his invention or 
discovery. 

38. Where there are drawings, the descrip- 
tion will refer to the different views by 
figures, and to the different parts by letters 
or figures (preferably the latter). 

39. The following order of arrangement 
should be observed in framing the specifica- 
tion : 

1st. Preamble, stating the name and resi- 
dence of the applicant and the title of the 
invention, and, if the invention has been 
patented in any country, the country or 
countries in which it has been so patented, 
and the date and number of each patent. 

2d. General statement of the object and 
nature of the invention. 

3d. Brief description of the several views 
of the drawings (if the invention admits 
such illustration). 

4th. Detailed description. 

5th. Claim or claims. 

6th. Signature of inventor. 

jth. Signatures of two witnesses. 

86. Applicants for reissue, in addition to 
the requirements of rule 45, must also file 
with their petitions a statement on oath as 
follows : 

1st. That the applicant verily believes the 
original patent to be inoperative or invalid, 
and the reason why. 

2d. Where it is claimed that such patent 
is sO inoperative or invalid ‘‘by reason of a 
defective or insufficient specification,” par- 
ticularly specifying such defects, or insuffi- 
ciencies. 

3d. Where it is claim that such patent is 
inoperative or invalid ‘‘ by reason of the 
patentee claiming as his own invention or 
discovery more than he had a right to claim 
as new,” distinctly stating such part or parts 
so alleged to have been so improperly claimed 
as new. 

4th. Particularly specifying the errors 
which it is claimed constitute the inad- 
vertence, accident, or mistake relied upon, 
and how they arose or occurred. 

5th. That said errors arose “‘ without any 
fraudulent or deceptive intention” on the 
part of the applicant. 

140. Upon receiving a petition which shall 
state concisely and clearly any proper ques- 
tion, which has been twice acted upon by the 
examiner, and which does not involve the 
merits of the case, or the rejection of a 
claim, and which shall also state the facts in- 
volved and the point or points to be reviewed, 
an order will be made fixing a time for hear- 
ing such petition by the commissioner, and 
directing the examiner to report upon or 
answer the matters averred in such petition 
at least five days before such day of hear- 
ing. 

944. Immediately upon taking an appeal 
the appellant must give notice thereof to the 
commissioner of patents, and file in the 
patent office his reasons of appeal specifically 
set forth in writtng. 

145. Pro forma proceedings will not here- 
after be had in the patent office for the 
purpose of securing to applicants an appeal 
to the supreme court of the District of 
Columbia. 


—— The Consolidated Electric Light Co., 
(Sawyer-Mann patents), under the able man- 
ugement of P. H. Alexander, at Boston, is 
pushing things in the electric-light field, In 
addition to the isolated plant for the New 
England Telephone and Telegraph Co., men- 
tioned in our last issue, Mr. Alexander has 
just closed a contract with Messrs. Wm. 8. 
Butler & Co., of Boston, for an isolated 
plant of 18 arc and 150 incandescent lamps 
to be placed in their large dry-gouds estab- 
lishment on Tremont street, Boston. 





What is Going on in Electric Light Cir- 
cles in Louisville and Cincinnati. 
(From a Correspondent of the Review.) 

At Louisville, Ky., I called on the Louis- 
ville Electric Light Company. They are 
using the U. 8. system. I found Mr. J. E. 
Lockwood, the manager, a very pleasant 
gentleman. He told me they were running 
140 are and 300 incandescent lamp’, using a 
125 horse-power Reynolds-Corliss engine. 
Their dynamo has a capacity for 200 arcs. 
They are lighting the new Grand Theater in 
that city, using 175 incandescent lamps. 
The Brush Company, of Louisville, have 
lately moved into new quarters. They have 
been “toning up,” as it were, putting new 
armatures to their dynamos, placing new 
lamps, wires, etc., and have a new superin- 
tendent, Mr. S. C. Dodge, who was formerly 
manager of the Louisville Electric Time 
Company, (and, by the way, the time com- 
pany is getting along finely, Mr. H. Zoller 
having succeeded to the management). Mr. 
Dodge expected to be in running order by 
December 1. 

From Louisville to Cincinnati I traveled by 
boat, and found quite a little plant on board, 
—the Fritz engine and the Van Depoele 
dynamo. Most of the river steamers in this 
locality use the same. At Cincinnati I saw 
Mr. George Hauss. He calculates, bar- 
ring accident, to be ready for operation 
early in December. He has quite a little 
plant in Heuck’s Theater. He has three 
dynamos, one with a capacity of 400 incan- 
descent, one of 150 incandescent and one of 
20 ares. He has the theater well filled, and 
his key board is a fine piece of mechanism. 
He has 40 lights in the footlights and 300 in 
the building. Probably the largest isolated 
plant in the city is the one on trial iv the 
Central Union Depot. There are two 700- 
light dynamos, and two Buckeye engiaes. 
There are 1,200 16 candle-power lights in the 
building, and just outside the main entrance 
is a 200 candle-power incandescent lamp. 
In conversation with Mr. Ryland, of the 
Brush, he told me the gas company was test- 
ing a chemical which, when the gas passed 
through it, decomposed and burned it, so as 
to produce a steady white light which closely 
resembled the electric light. i 2 

CINCINNATI, O., Nov. 30. 

oS eee 
How Old Sol Used to Shine. 

In i303 and 1304 the Rhine, Loire and 
Seine ran dry. The heat in several French 
provinces during the summer of 1705 was 
equal to that of a glassfurnace. Meat could 
be cooked by merely exposing it to the sun. 
Not a soul dare venture out between noon and 
4P.M 

In 1718 many shops had to close; the 
theaters never opened their doors for three 


months. Not a drop of water fell during six 
months. 

In 1773 the thermometer rose to 118 de- 
grees. 


In 1778 the heat at Bologna was so great 
that a great number of people were stifled. 
There was not sufficient air for the breath, 
and people had to take refuge under the 
ground. 

In July, 1793, the heat again became in- 
tolerable. Vegetables were burned up and 
fruit dried upon the trees. The furniture 
and woodwork in dwelling-houses cracked 


and split up; meat went bad in an hour. 
ape _— 

— The Wheaton Sub Electric Conduit 
Company has been incorporated in this city, 
with acapital of $1,500,000 for the purpose of 
laying wires underground. The corporators 
are John A. Belvin, Samuel Conover, 
Charles A. Post, John J. Kiernan, John A. 
Todd, Stephen T. Willett and Henry A. 
Heiser. 

—— Mr. John C. Yawkey, who has been 
so long with the Swift Electric Light Co., at 
East Saginaw, is at present located in Minne- 
apolis in the interest of his uncle, disposing 
of northwestern pine lands. Before leaving 
he was given a banquet by the East Saginaw 
boys, and presented with a nicely-engraved 
gold-headed cane. ‘‘ Jack” was a great fa- 
vorite in East Saginaw circles, and it is said 
there are few Minneapolis young ladies who 
can flutter around in the bright light of his 
society without singeing their wings. 





** The Braddock Wire Company, of 
Braddock, Pa., has been incorporated with 
a capital stock of $100,000, and is preparing 
to erect works at Rankin Station, near Brad- 
dock. The principal stockholders are St. 
Louis parties, with Lieutenant Thomas W. 
Fitch, son in-law of Gen. Sherman, as presi- 
dent and general manager. 


* * During October, the Arizona Copper 
Prince Company smelted 2,490,571 pounds 
of ore with 403,825 pounds of San Pedro 
coke, in 7,844 charges, 688 hours, and pro- 
duced 404,133 pounds of black copper, about 
96 per cent. copper. The copper in the ore 
varied from 16 to 28 per cent-, and in the 
slag averages 13 per cent. We are informed 
that the Prince will be closed, the low price 
of copper making it more desirable to keep 
it in the mine than to send it to the market. 


* * Many of the old railroads in the South 
in existence in 1880 have been purchased 
since by syndicates and vastly improved and 
extended, so as to develop new territory and 
make new connections. Besides this, how- 
ever, many millions of dollars have been ex- 
pended in building new roads, and a won- 
derful imnetus has been given to the develop- 
ment of the resources of the South. The in- 
crease in mileage alone iu five years has been 
9,323 miles. The smallest increase of any 
State has been in Maryland—forty-two miles 
—and South Carolina comes next in smallness 
with 136 miles. Virginia shows av increase 
of 794 miles, which is exceeded by only two 
States—Texas and Arkansas. 


* * To many, the coating of a dome or 
roof with thin gold-leaf would seem to he a 
waste of material; the first snow or hail 
storm would pierce or tear it toshreds. The 
fact that the gold defies the wear of the 
weather induces the belief that it is much 
thicker than the leaf used by sign-painters, 
bookbinders, and makers of fancy ornamental 
articles; but the fact is, that the gold-leaf is 
precisely the same, airy, fleecy, and capable 
of floating in the air like a gossamer fiber. 
The gilder of the dome of the capitol at 
Hartford, Conn., Capt. Thomas F. Burke, 
said that his principal trouble in doing the 
work was from currents of air, the altitude 
being more than 200 feet from the ground, 
and the site of the building itself being one 
of the highest in the city. To do the work 
properly, he constructed a movable canvas 
shield made to fit the curvature of the dome 
and its 12 radial ribs, not so much to shield 
the workmen, as to prevent the leaf from 
being blown away. To cover this domé—an 
area of 4,100 square feet—there were used 
87,500 leaves of gold, each 88 inches square, 
weighing in the whole three pounds avoirdu- 
pois. The total cost of the gold and the 
labor was $1,600. 


** A few score 0 persons, expecting to 
tind the new electric car running on Ridge 
Avenue, Philadelphia, faced the threatening 
storm one day last week, and hung idly along 
the avenue to witness the expected trial; but 
they were not rewarded for their trouble, 
and it will be several days yet before the car 
will be in working order. The test in the 
workshop on Friday was only partially sat- 
isfactory in its result, but it warranted the 
gentlemen in placing the car on the track 
and giving ita quiet trial on Saturday even- 
ing. No guests were invited, and there were 
but few spectators. The car was run two or 
three times up and down the track in the 
space of a square, when suddenly part of 
the apparatus broke, and the current was 
stopped. Of course the car stopped, too, 
and then it was drawn back into the shop. 
All the next day men were at work on the 
car, and several changes and improvements 
will be made. The electricians claim that 
they are working under many serious disad- 
vantages. The dynamo is driven by a very 
poor and unreliable engine, which is used to 
cut feed in the depot, and they cannot place 
any dependence on the speed. The conduits 
have been laid but a few squares along the 
track, butif the car works satisfactorily the 
conduits will be extended further, and the 
system will be subjected 10 a very severe 
est in climbing a steep hill. 
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A Successful Electric Light Company. 


INTERESTING HISTORY OF THE ONWARD 
MARCH OF THE MINNEAPOLIS BRUSH ELEC- 
TRIC COMPANY. 

One of the finest and most successful elec- 
tric-light plants in the United States is that 
of the Minnesota Brush Electric Company at 
Minneapolis, Minn. The company is com- 
posed of leading business men and capital 
ists, and has the exclusive control, in Minne- 
sota, of the Brush and Swan systems, and the 
business has been pushed with great tact and 
energy. Minneapolis is blessed with a gas 
company having an exclusive franchise, so 
far as gas is concerned, running thirty or 
forty years; and one of the two men who 
owned all the stock of the gas company was 
mayor of the city when the Brush Company 
obtained from the city council a franchise 
for setting its poles on the streets, This 
ordinance the gas mayor promptly vetoed, on 
the ground of ‘ danger” from the electric 
light wires. A few months later another 
mayor was elected, and the Brush Company’s 
ordinance was signed. They at once put in 
a plant of 120-light capacity, and within 
sixty days the price of gas tumbled from 
$3.50 to $2.50 per M. The Brush Company 
then erected an iron mast on a public square, 
similar to the masts at Cleveland, and 257 
feet in height, surmounted by eight 4,600 
candle-power lamps, and ran the light gra- 
tuitously for three months. The city then 
adopted the mast light and a few isolated 
electric lamps on the streets. The gas com- 
pany fought desperately in the interest of 
their monopoly, claiming under their charter 
the exclusive right to light the streets, and 
threatening suits for damages, finally bring- 
ing suit against the city. Col. T. S. King, 
the Brush Company’s irrepressible manager, 
then came before the Minneapolis aldermen 
with a speech after the order of Cicero’s 
‘Conspiracy of Catilme,” denouncing the 
unfair action of the gas monopolists, since 
which time the electric light company’s suc- 
cess has only been equaled by the energy of 
the Minneapolis census-taker. In July last 
the company obtained a two years’ contract 
from the city, under which they now have 
225 Brush lamps burning on ‘the streets 
(amounting to $45,000 per annum), and the 
number will doubtless be doubled early next 
season. The “ danger” which the gas mayor 
saw originally is apparent, when we say that 
instead of $36 per post per year, and the city 
furnish posts, ete., the gas company now 
furnish posts und all in the territory it is 
still allowed to light, and gets but $15.63 per 
post; while, in addiiion to the reduction of 
$1 per thousand to private consumers. the 
gas Company promises a further reduction of 
5 cents at an early day, and the “ danger” 
signal is stil] out. 

The Minneapolis Brush Company have 
fittingly demonstrated what Western energy 
and enterprise can accomplish. They fought 
their way into the city, and have fought the 
fas Company ever since (resulting in the sav- 
ing of vast sums to the entire city in the re- 
duced price of gas), building upa large and 
profitable business in the face of an opposi- 
lion as powerful as it was relentless, until to- 
day there are few companies in the United 
States with so large and satisfactory a busi- 
ness or as brilliant prospects for the future. 

Their lighting station is a brick and stone 
building, 60x 140 feet, basement and one 
story, and the power plant consists of three 
Reynolds-Corliss condensing engines, aggre- 
gating 700 hors»-power. Their present dy- 
namo capacity amounts to 530 lights (450 of 
which are in operation), and they have ample 
room in their station to run three times that 
number, as they will do, at the present rate 
of increase, having doubled the number of 
lights within the past six months, and the 
business is still growing rapidly. 

The company are fortunate in securing 
cheap fuel from a saw-mill about 500 feet 
distant from their lighting station. During 


six or seven months of the year, while this 
saw-mill is in operation, the large amount of 
sawdust made is a nuisance to the millowner, 
and he gives it to the Brush Company, who 
remove it and drop what is required into 
their boiler-room by means of a conveyor. 


The sawdust is spouted into the conveyor at| Qn the Theory of the Electro-Magnetic 
the mill, and the Brush Company drive the | Telephone-Transmitter. 
machinery which propels said conveyor. | 
This not only supplies them with fuel at a) 
merely nominal cost during six or seven 
months, but furnishes a surplus which is, The first point to be studied in this theory 
stored adjacent to their station, and used is the part played by the iron or steel dia- 
after the mill is closed, so that sawdust is the | phragm of the telephone. 
only fuel used during eight or nine months! 1. From the elastic point of view as regards 
of the year. the nature of the movements which it effects. 
The plant, as a whole, is a model one, and | 2. From the magneti« point of view, in the 
Minneapolis, the Queen City of the great | transformation of mechanical energy into 
Northwest, with ber 130,000 souls, can re-| magnetic energy resulting from its move- 
joice in the grand success of the Brush Com- | ments. 
pany. We learn that the company, having| I. If there are produced in the air in front 
secured so firm a footing with the arc, are | of the diaphragm vibratory movements, sim- 
turning their attention to the incandescent! ple or complex, like those resulting from 
field, and the Brush-Swan system illuminates | articulate speech, either the fundamental 
and adorns the City Hall, flouring mills, ete. | and harmonic sounds of the diaphragm are 
They propose also to develop the interests of | not produced or they play merely a second- 
the Brush-Swan 1n the other important cities | ary part. 
of Minnesota at once. In fact : 1. The diaphragms are never set 
-_- . : | in vibration, as it is supposed, if we wish to 
* * If the reported hardening of the cop-| determine the series of the harmonics and ot 
per market develops into a positive advance | jhe nodal lines ; for they are not left to 
in the price of ingot there will be a great) themselys when they have been set in mo- 
“racket” in the Boston stock market.— | tion; no free play is given to the action of 
Transcript. | the elastic forces ; in a word, the vibrations 
* * Explosions are said to be transmitted | effected are constantly forced. 





By M. E. MERCADIER. 











through dynamite at the rate of 20,000 to 
24,000 feet per second. It is this rapidity of 
explosion that makes dynamite so destruc- 
tive when detonated on the ground or in the 





open air. The latter acts as the tamping, 
being unable to yield quickly enough to re 
lieve the pressure on other objects, such as 
the earth. 


* * A locomotive driver who can point to 
forty years of uninterrupted service without 


a single accident is pot a man to be met | 


with every day. Such a one is a Saxon 
engine driver of the name of Henze, who 
has just gone into retirement. During his 
forty years of railway riding, Henze has 
traveled a distance of 253,347 geographical 
miles, or 1,900,102 kilometers, in other 
words, a distance equal to forty seven jour- 
neys round the earth. 


* * The German Government ts having a 
deep shaft sunk near Scbladeback, with the 
view of obtaining trustworthy data concern- 
ing the rate of increase in the earth’s tem- 
perature as we descend into the interior. 
The excavation is being carried on by a 
diamond-tipped borer driven by water. At 
the beginning of 1885 the shaft had reached 
a depth of 4,640 ft. The temperature at 


successive stages is ascertained by an instru. | 


ment which serves as a special thermometer, 
the principle of construction being that, 
as the heat increases, the mercury will ex- 
pand so as to flow over the lip of a sufficiently 
short open tube in greater and greater quanti- 
ties. The measurement of the differences 
of these overflows will give the rate of in- 
crease of the temperature It has been 
ascertained that the temperature at the depth 
of 4,640 ft. was 130° Fahr. If the tempera- 
ture increases regularly at this rate, the 
boiling point of water ought to be reached at 
a depth of 10,000 ft. 


Fic. 1.—Pror. Eatron’s Direct READING VouLtT-AM METER. 


2. If adisc is absolutely set in a groove, 
| when its borders are fixed, theory indicates 
| that the first harmonics of the free disc ought 
| to rise only a little. Let us take discs of stee 





|of 0.10 meter in diameter, and only 0.002 
| meter in thickness, the fundamental sound of 
which, in the free state, is about wt, and 
which is further raised by framing in. We 
do not see how this fundamental and the 
harmonics can be brought into play when 
there is produced before the disc a continuous 
series of sounds or of accords of a pitch be- 
low ut; or when aman, the pitch of whose 
articulate speech is always in the gamut of 
index 3, speaks into a diaphragm of this 
kind. Nevertheless, these sounds and this 
speech are perfectly reproduced (with a 
feeble intensity, indeed, in an ordinary tele- 
phone) with their pitch and their timbre 
They produce, therefore. in the transmitting 
diaphragm, movements other than those of 
the fundamental sound and of its particular 

harmonics. 

8. It is true that in practice the edges of 
the telephonic diaphragm are in no manner 
fixed, but merely enclosed between pieces of 
wood or of metal, the mass of which is com- 
parable to their own ; they are, therefore, as 
regards elasticity in conditions, not well de- 
termined. Still, a diaphragm of o-dinary 
diameter (from 0.05 to 0.10 meter) and very 
thin (from 0.25 to 0.5 millimeters in thick- 
ness), enclosed in this manner at its edge, is 
capable of vibrating if a continuous series of 
sounds is produced near it, by means, for in- 
stance, of aserics of organ pipes. But the 
series of sounds which it distinctly strength- 
ens by manifesting complex nodal lines is 
visibly discontinuous; how, therefore, can 
its existence suftice to explain the production 
of a continuous scale of sounds — sounds, iso- 
| lated or superimposed, which is the essential 
\ property of the telephone? 








4. The interposition between the dia- 
phragm and the source of the vibratory 
movements of a plate of any substance what- 
ever, in no wise affects its telepbonic quali- 
ties, nor, consequently, the nature of the 
movements, which would be very surpri-ing 
if it were these which correspond to the pa:- 
ticular sounds of the diaphragm. This fact 
is already known. I have verified it with 
mica, glass, zinc, copper, cork, cotton, wood, 
paper, feathers, soft wax, sand and water, 
taking certain of these substances even in 
thicknesses of 0.15 to 0.20 meter. 

5. We may put a diaphragm manifestly 
out of condition to produce its particular 
scale of harmonic sounds, by loading it with 
small masses irregularly distributed over its 
surface, by cutting it in form of a wheel, or 
of piercing it with holes, so as to deprive it 
of the half of its mass. None of these modi- 
fications destroys its telephonic properties. 

6. We may go still further and employ 
diaphragms of a rigidity and elasticity almost 
nil, without affecting the essential telephonic 
properties, thatis, the reproductiun of a con- 
umuous series of sounds of accords, ete 
Such is the case with a diapbragm of sheet- 
iron. It is very difficult then to imagine a 
fundamental sound and its harmonics. 

‘the conclusion of all this seems to me to 
be that the mechanism in virtue of which 
telephonic diaphragms execute their move- 
ments is at least analogous to, if not identical 
with, that by which solid bodies of any form 
—a wall, for instance—transmit to one of 
their surfaces all the vibratory movements, 
simple or complex, successive or simultan- 
eous, and varying in period in a continuous 
or discontinuous manner, which are pro- 
duced in the air in contact with the other 
surface. In a word, we have here a phe- 
nomenon of resonance. In diaphragms of a 
sufficient thickness, this kind of movement 
would exist alone ; in slender diaphragms 
the movements corresponding to their par- 
ticular sounds may be superposed on the 
former ; a superposition more troublesome 
than useful, for if there results in these cases 
a strengthening of the effects produced, it is 
at the expense of the timbre, as the harmon- 
ics of the diaphragm can only by the greatest 
chance coincide with those of the sounds 
which bring into play the fundamental sound 
of the diaphragm, as experience distinctly 
proves. 

II. Let us now pass to the magnetic part 
of the telephonic diaphragm. This part may 
be clearly defined by the following facts : 

1. The presence of the magnetic field does 
not at all modify the foregoing conclusions. 

2. By diminishing more and more the 
rigidity and elasticity of the diaphragm, I 
succeeded in suppressing it completely. It 
is sufficient to substitute for it in any tele- 
phone, a few grains of iron-filings, thrown 
upon the pole of the magnet, covered with a 
piece of paper or pasteboard, in order to re- 
produce, though with a very feeble intensity, 
all sounds and articulate speech, with its 
characteristic tone. 

8. To augment the intensity of the effect 
produced, it is sufficient to substitute for the 
iron diaphragm, a slender disc of any sub- 
stance, slightly flexible, whether metallic or 
not, e. g., pasteboard, and to spread over it, 
across the opening of the ordinary cover of 
the instrument 0.1 or 0.2 grm. of iron filings, 
which marks out in the space the lines of 
force. 

We obtain thus ap iron-filings telephone. 
By suitably increasing the intensity of the 
magnetic field, [ have been able to obtain 
telephones of this kind, producing in an 
ordinary recipient, effects as intense as the 
ordinary transmitters with rigid di-cs, and 
like them, reversible. For a field of given 
intensity, there is a weight of filings which 
produces a maximum effect. 

We see thus that the advantage of an iron 
diaphragm over filings is reduced to present- 
ing in one and the same volume, a much 
more considerable number of magnetic 
molecules to the action of the field and to 
external actions. It increases the intensity 
of telephonic effects; but to produce them 
with all their variety, their delicacy and their 
perfection, it is by no means indispensable : 
itis sufficient to materialize in some manner 
the lines of force with iron-filings, and to 
act mechanically upon them, and conse- 
quently upon the field itself.—Comptes Ren- 
dus. 
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It is reported from Washington that Secre- 
tary Lamar has decided to recommend that 
suit be brought to set aside the Bell tele- 
phone patents, but up to the hour of going 
to press the rumor had not been authenti- 
cated. 





The press of Philadelphia request the 
electrical companies of that city to fix a date 
when they will put their wires underground. 
This is very considerate, particularly as it 
comes after the defeat of the ordinance 
ordering the wires underground at once. 





We learn that the Dorsett conduit ordi- 
nance has been passed by the Common 
Council of Milwaukee, and signed by the 
Mayor. This insuresa good underground 
system in that city. At Detroit the Common 
Council has passed an ordinance requiring 
all wires within half a mile of the City Hall 
to be placed underground before January 1, 
1886, and all within one mile to be placed 
underground by January 1, 1887. The un- 


derground system used in Detroit is the Dor- 
sett, and we are informed that the work is so 
far advanced that it will be an easy matter to 
comply with the terms of the ordinance. 





Secretary Lamar has extended the time 
for filing briefs in the great case argued 
recently, as counsel for the Bell and Globe 
companies have stated to him that they re- 
quired more time to prepare their cases. 





The Chicago Post-office is to have an in- 
creased electric light plant, the United States 
Company having just contracted for 250 ad- 
ditional lamps of 16 candle-power, and 25 
lamps of 125 candle-power. The Govern- 
ment seems to appreciate the advantages of 
the electric light. 





Neither the New York nor Brooklyn 
Electrical Subway Commissioners have re- 
ceived one cent of their salaries. The law 
creating the Commission provided that the 
electrical companies of the respective cities 
should bear this expense, and as the said 
companies have not seen fit to send in their 
checks the Commissioners have been com- 
pelled to bear all expenses from their per- 
sonal accounts. 





On the first of this month Mr. George M. 
Phelps retired from the superintendency of 
the Western Electric Company in this city. 
With hosts of others we regret that the exten- 
sive private interests of this courteous and 
capable gentleman compel this change. We 
shall be pleased to hear, in the not distant 
future, that he has decided to again enter the 
electrical field, where his work has always 
been intelligent and his presence most popu- 
lar. Mr. Phelps is succeeded by Mr. T. W. 
Lane, a worthy gentleman, of whose special 
qualifications for the position the Review 
made mention in a recent issue. 





At Syracuse, N. Y., last Saturday, Judge 
Wallace, in the United States Court, heard 
the presentation of additional evidence in 
the case of the American Bell Telephone 
Company against the People’s Telephone 
Company et al. The case practically re- 
solves itself into the question whether the 
electric speaking telephone was first invented 
by Mr. Bell or by Mr. Daniel Drawbaugh. 
By a recent opinion handed down by Judge 
Wallace, the Bell patents were to stand, but 
the judge expressed some doubt on certain 
points, and the hearing is by a stipulation to 
reopen the case for the introduction of addi- 
tional evidence on these points. The ques- 
tion is under consideration by the judge. 





Cincinnati is happy over its new time sys- 
tem. We have before stated that the popu- 
larity of the telephone service in that city is 
unsurpassed in any city in the United States, 
and the enterprising general manager, Cap- 
tain G. M. Stone, has increased that popu- 
larity by adopting the Oram telephonic time 
repeater for all the territory controlled by his 
company, to continue through the life of the 
patents. This system, which furnishes every 
subscriber the exact time, day or night, does 
not increase the rental of the telephones, but 
is a valuable gift from the company. Before 
adopting the system it was placed on trial, 
and Captain Stone requested the subscribers 
to let him know what they thought of it. 
The unanimity with which every one sent in 
his commendation of the increased value of 
the service left no room for doubt, and 
every telephone in Cincinnati is now a relia- 
ble time piece. 





There was nothing in the visit of the mem- 
bers of the New York Subway Commission 
to Chicago which had the slightest flavor of 
a junketing party. Everything smacked 
strongly of business, and business alone. 
The coming was unheralded by any blare of 
trumpets; unostentatious and modest—their 
proceedings quiet but thorough, and their 
departure deliberate. Their presence in the 
city was comparatively unknown to the 
masses, and the interviewing reporters of the 
daily press, while respectfully treated, did 
not obtain material for the publication of either 
laudatory congratulations or condemnatory 
flings from the pens of the erudite gentlemen 
of the various reportorial corps; in short, so 
quietly transacted was everything pertaining 





to their visit that, beside the usual accumula- 
tion of gaping wonder-seekers which gathered 
at each open man-hole of the various under- 
ground systems examined, there was no sen- 
sation resultant from their labors of inspec- 
tion. A full report of their two-days’ exami- 
nation of the various forms of underground 
wire-ways in Chicago will be found in our 
General Western News. 





Cleveland, Ohio, is the center of the elec- 
tric-light carbon trade of the country, and 
more carbons are, probably, produced there 
than in all the rest of the world combined. 
There are, besides, large factories in St. 
Louis, Pittsburgh, and Ansonia, Conn. The 
first manufacturers were the Brush Com- 
pany, of Cleveland, and a large and profitable 
business was built up by this enterprising 
company. Itis estimated that in one year 
they cleared a profit of $200,000, and now 
manufacture from{fifteen to twenty millions 
annually. The Boulton Company, of Cleve- 
land, with Mr. W. U. Masters as the ener- 
getic head, entered the field about four years 
ago, and his company is pow known where- 
ever the electric-light has penetrated. The 
Wallace company, at Ansonia, is also a 
well-known carbon manufactory, and more 
recently the Parker-Russell Company, of St. 
Louis, the Pittsburgh Carbon Company and 
the Forest City Carbon Company, of Cleve- 
land, have come to the front, and are en- 
gaged in extensive manufacture; and all 
of these have been called into existence 
by the demands of the electric-light business. 
The first manufacturers made splendid profits, 
ut of late sharp competition has made this 
considerably Jess, and has been the means of 
bringing the price down, much to the delight 
of the iocal electric-light companies. Car- 
bon pencils first sold at $62.50 per thousand, 
then dropped to $50, to $40, and then to $32, 
where for several months the price remained 
stationary. Then it dropped to $22.50, and we 
have been informed that, in some cases, the 
cut reached as low as $10.00 per thousand. 
Within the past two months an effort has 
been made to have an understanding reached 
by the carbon manufacturers by which prices 
could be maintained, but the meeting for this 
purpose has been postponed from time to 
time, and that it will ever be held is very 
doubtful. This state of things is what 
pleases the consumer, and makes the compe- 
tition for his trade very lively and watchful. 
It is probably true that the price has dropped 
as low as the expenses of manufacture will 
permit, and in some instances to less than 
cost; and unless some new and cheaper 
process of turning out first-class carbons is 
discovered the consumer can expect no better 
terms than he is able to make to-day, and 
we believe he is pretty well satisfied as it is. 





COMMISSIONER SQUIRE FORSAKES 
THE MUSE AND TAKES: UP THE 
UNDERGROUND PROBLEM. 
Speaking to a reporter of one of our daily 

contemporaries last week regarding the col- 

lection in one underground conduit, sewer 

pipes, water-mains, gas and steam pipes and 

electric mains, Commissioner Squire said: 
‘‘There are 361 miles of paved streets on 

Manhattan Island. and under the pavements 

there are 412 miles of sewers, 561 miles of 

water pipes, 850 miles of gas pipes, 16 miles 
of steam pipes and 21 miles of electric wires. 

These include only the main lines and not 

the Jateral connections with buildings. The 

average cost of constructing subways to con- 
tain these underground structures, and those 
which may hereafter be placed under the 
streets of the city, would be not less than $50 
per lineal foot, or $264,000 per mile. Would 
any taxpayer undertake to procure the neces- 
sary legislation, authority and funds to build 
50, or 100, or 200, or 300 miles of such sub- 
ways and compel the gas companies, the 
steam companies and the telegraph com- 
panies to remove all their present conduits 
and substructures and place them in the pro- 
posed subways? The probability is that he 
would be appalled at the proposition to tax 
him proportionately for such expenditure.” 
Commissioner Squire means well, but 
allows himself to be carried away by this 





subject, and a subject, too, which it is easy 
to see he does not fully understand. 

If there is any scheme afoot to subway the 
streets as they are subwayed in Paris—for 
practically speaking this would have to be 
done to accommodate all the pipes Mr. 
Squire enumerates—we have not heard of it, 
and would be much obliged to Mr. Squire if 
he would inform us as to those seriously 
urging such a measure. 

But because it is not practicable to do this, 
does not necessarily condemn every other 
means of burying the wires. Water pipes 
and gas pipes and sewer pipes are not a 
necessary adjunct to electric mains, and 
while no practical business men that we 
know of are urging the general excavation of 
the city’s avenues and streets, they are advis- 
ing a general sinking of the electric wires, 
and have done not a little, as the REvrEw 
showed last week, to prove the feasibility of 
the scheme. 

The Review has all along espoused the 
conservative course of showing the advan- 
tages and disadvantages of both underground 
aerial systems, and even if this were not the 
case, it would not utterly condemn any plan 
because it could not be carried out in a cer- 
tain way. 





AS TO THE TELEPHONE ON THE 


SWIN LIGHTSHIP. 


The experiments recently made with a 
marine telephone on ‘the east coast of Eng- 
land as described in our last number, are 1n- 
teresting and the possibilities of the instru- 
ment in marine service are easily seen to be 
great. Yet it is difficult to see that the tele- 
phone operated in the lightship in the Swin 
passage, ten miles out to sea, has given any 
better results than were long since attained 
by the telegraph, which, as we know, has 
been readily worked at sea several thousand 
miles from land. 

Speaking of the work of the Telegraph 
Construction and Maintenance Company's 
telephone in the lightship, the account says : 

‘* A button is touched which rings a bell in 
Mr. Stevenson’s cabin upon the lightship ten 
miles away, then a voice—that of Mr. 
Stevenson—is heard inquiring what is 
wanted. ‘Howisthe wind?’ ‘How is the 
tide?’ ‘Have you seen such and such a ship 
pass?” ‘How much water is there in the 
Swin passage?’ These questions can be an- 
swered at once,” etc. 

If it is only meant by this to show that a 
telephone can be worked at sea ten miles 
from shore, the experiments have a certain 
importance. but if the telephone company 
believes that answers to such questions by 
telephone cau have a value to any human 
being connected with the sea or shipping, 
they should consult some marine authority 
and learn without delay that they have abso- 
lutely none. Any person with money 
enough to buy acheap almanac can learn all 
about the tides on the east coast of England 
without the use of telephone or telegraph, 
and by consulting an admiralty chart can 
learn how much water there is at the Swin 
lightship at mean low water and make their 
calculations for any condition of tide and 
effect of certain winds in raising and de- 
pressing them. All they have to know 
which will not be furnished by the almanac 
and the chart is the direction of the wind, 
and if they are blind and cannot see the 
weather vanes or how the sailing craft are 
trimming their sails, they can invest a penny 
in a pewspaper and get some kind friend to 
read them the Government weather repert. 
As to the signaling of vessels to change their 
courses, there would never be any need of 
telephone or telegraph to perform such a ser- 
vice, because the coming of a vessel is trans- 
mitted so long in advance of her arrival to 
her consignees that if there is any advanced 
station, they bave ample time to send 
lengthy and minute instructions to her 
master by outgoing vessels calling at the 
station. 

Important uses are likely to be found in 
the future for the marine telephone, but it is 
not at all probable that any of these uses will 
lie in this direction. 




















December 5, 1885} 


BHLECTRICAL REVIHW . 


5 








GENERAL WESTERN NEWS. 

Well, the New York Subway Commission 
has paid us a visit and thoroughly inspected 
the plans in use in this city for underground 
wires, after having previously carefully in- 
vestigated the many theoretical propositions 
which had been laid before it, and having 
personally examined the existing plants in 
Eastern cities. 

The party, which consisted of Mr. Chas. 
E. Loew, President of the commission, Mr. 
‘Jacob Hess, and Mr. John Thomson, me- 
chanical expert, representing Mr. Theodore 
Moss, secretary, business preventing the 
latter gentleman from accompanying his 
brother members of the commission, con- 
gregated at the Grand Pacific Hotei on 
Monday the 23d. 

Accompanying the commission were 
Messrs. A. J. Dam and George Worthington 
of the Revrew, Mr. R. W. Pope, of the 
Electrician and Electrical Engineer, and Mr. 
W. H. Johnstone of the American Sectional 
Company, of Philadelphia: a city official, 
and Mr. D. H. Dorsett, the inventor, and 
Mr. F. W. Cushing, superintendent of the 
Chicago Electrical Sectional Underground 
Company, completed the party of tourists 
which started from the hotel Monday fore- 
noon to see how wires are put underground 
in Chicago. 

The weather was far from being propitious, 
but that to the average inhabitant of this 
locality is nothing, and our Eastern friends, 
impressed with the necessity of attending 
strictly to business, ignored the raw, damp 
air, and plodded through the dirty walks as 
if ‘‘to the manor born.” 

The first stop was made at the corner of 
Madison and Washington streets, where a 
man-hole had already been opened by em- 
ployes of the Western Electric Company, 
who were preparing to pull in a cable. 

In this man-hole, which is part of the 
Dorsett system, two wires were examined, 
which Mr. Cushing explained were in use by 
the Sperry Company upon an arc circuit of 
forty lights. These wires are only covered 
by wrapping where they pass through the 
man hole, to prevent contact by persons 
working around them on other wires in the 
conduit. From this, the Daily Tribune 
corner, runving north over half way to 
Washington street, these wires have no 
insulation, being second hand wires taken off 
a disused dynamo coil, which was originally 
wound with single cotton-warp insulation, 
but without any other covering or insulating 
compound. The greater portion of this 
cotton covering had been stripped off, as it 
lot of refuse wire. 


was taken from a 
Through this virtually naked wire, without 
insulation save the conduit proper. The 


lights above referred to have been burning 
nightly for over five months, without inter- 
ruption or failure from ground disturbances. 

This wire, or rather wires—for the gauge 
being too small for the purpose, if only one 
were used, was composed of two wires in 
either duct. The laying of this line in this 
manner, as chronicled at the time in these 
columns, was an experiment made for the 
purpose of testing two mvoted points : The 
insulating properties of the conduit ma- 
terial with currents of high E.M.F.,and the 
possibility of the conduit condensing moist- 
ure, and so rendering a ground contact 
possible. 

The experiment has abundantly proven 
the excellence of the Dorsett conduit in both 
particulars. 

From this point the party proceeded to the 
corner of Dearborn and Washington, where 
preparations were being made for forcing a 
leading wire through the conduit, by a 
machine which is aChicago invention. The 
wire, a No. 4 iron, is sent downward from a 
reel through a curved pipe until it reaches 
the duct, and is pushed forward by means of 
friction rollers, the end of the wire being 
arranged to prevent its catching in its onward 


progress. 

Having satisfactorily watched the process 
of placing the leading wire by which the 
cable was to be drawn in, and disentangled 
themselves from the crowd of hangers-on 
who had congregated, the party proceeded 
to the corner of Washington and La Salle. 





Here they had been preceded by the ‘‘can 
openers,” as Mr. Cushing designated the 
individuals who were to open the man-holes 
for the inspection. One of these—the man- 
hole, not the can-opener—-was opened for 
the visitors, and Mr. Cushing pointed out the 
different wires and their branch of service. 
Mr. Dorsett here made a little speech, of the 
neat but not gaudy style, suggesting to the 
gentlemen of the commission that he would 
much prefer not to select the man-holes to be 
opened, but that of an hundred and fifty or 
more scattered through the city, any one, or 
the whole number in use would be opened, 
if the commissioners would kindly particu. 
larize any locality or number which they 
desired to take a peep at the internal arrange- 
ments of. 

The commissioners suggested that what 
they desired to do was to accomplish as 
much investigating as possible with the least 
amount of walking. Another hole was 
then opened, examined and left to the ‘‘ can- 
openers,” when the party adjourned to the 
Fire Alarm office, where they were intro- 
duced to Prof. Barrett, the head of the 
Electrical Department of the city, and also 
to Chief Swenie, of the Fire Department. 

Here the question of how well a telephone 
line would work underground, was sprung 
and a connection was called for through the 
telephone. 

The wire in this case ran from the fire 
alarm office through the conduit alongside 
the fire-alarm wires, within a short distance 
of the Edison light wires in the City Hall, 
which were in operation, all the lights in the 
room being turned on, through the conduit 
to the central office, thence back past the 
City Hall, and northward through three 
niles of conduit and about six miles of 
overhead wire. Conversation was easy, and 
the result pronounced satisfactory by all. 

By this time the conduit containing the 
city wires, police, fire, telephone and electric 
light, leading into the City Hall, was ex- 
posed to view by the laborers, and the per- 
fect network of these was shown in all their 
variety. 

It was suggested that a visit to the Dorsett 
factory would be in order. This being 
located far over on the north side, convey- 
ance other than that provided by nature was 
necessary. Accordingly, carriages were 
procured, and the party were driven north- 
ward. 

At the corner of Chestnut place and Clark 
street, and at another corner near by, the 
procession halted and witnessed the process 
of laying and cementing the sections of pipe, 
and the manner of joining these to the man- 
hole. 

The factory was in full operation. The 
moulds, made in halves and clamped to- 
gether, are fastened upright beneath the ham- 
mer. From below seven brass rods, like 
huge mould candles, project upward through 
the open mouthed mould. The hot mixture 
is brought to tbe hungry, gaping mouth ina 
saucepan with a removable bottom. This is 
placed on the mouth, when, with a dexterous 
touch, the tin bottom which holds the food 
is pushed from under the dish, and the 
savory mass goes down the monster's neck 
steaming hot. The dish is removed, a turn 
of a lever, the rammer follows the food, and 
pounds it with many blows into the swarthy 
gormandizer’s maw. Again and again are 
these rations fed, until the creature is sur- 
feited—the mould is full. 

A stream of water is thrown downward 
through the brass candles, and in a short 
time these are drawn out from the bottom. 
A crane reaches out, grips the mould, swings 
it away and sets it carefully into a baptismal 
font of cold water, whence it is lifted a sec- 
tion of underground conduit. A few blows 
of a hammer releases it from the iron jacket 
by loosening the keys, a reamer removes the 
superfluous material round the mouth of the 
ducts, and it is ready for its burial cere- 
mony. 

The entire prccess of manufacture, from 
the molten, seething mass to the finishing 
touch, is hardly of longer duration than is 
required to describe it on paper. 

The machines are the inveution of Mr. Dor- 
sett’s able assistant, Mr. J. R. Burdick, and 





one of these is capable of turning out 100] 
conduit sections in ten hours. 

The formation of the man-holes next 
claimed attention. These are of such dimen. 
sions as to require to be made in sections, 
and afterwards put together by a process 
similar to that of joining the sections of con- 
duit. A marked peculiarity of the Dorsett 
material is that any two pieces may be joined 
as perfectly as if originally of but one mass. 
A pipe may thus be let into a man-hole at 
any angle and from any direction, and, when 
the jointure is completed, the mass is as per- 
fectly homogeneous as any portion of the 
system. 

The man-holes seen by the party being of 
different dimensions from those which had 
been examined in place, inquiry brought out 
the fact that these are for the city’s use in 
connection with the water-works system, and 
are for hydrant and stop-cock chambers 
The city has placed something like a hun- 
dred per month of these in the past two or 
three years, and daily requiresmore of them 

Then the Dorsett distribution system was 
illustrated by an object lesson—sbort metal 
pipes, lined with the compound, for short 
connections at hand-holes. For the lengths 
purposed to be thus treated, an objection was 
made that the shrinking and expansion of 
the metal tubing might work mischief; but, 
when the matter was mathematically figured, 
the objector gracefully withdrew bis sugges- 
tion. 

From here the party were driven back to 
the rallying point, the Grand Pacific, whence 
a new departure was taken, in accordance 
with an invitation from General Manager 
Fay, to visit the telephone exchange at 125 
La Salle. 

Supt. Sunny went carefully through the 
system, and explained that there were some 
1,500 wires in this particular central office, 
which is only one of eight in the city. A 
great number of experiments were made with 
underground telephone wires. From here, 
at Mr. Sunny’s suggestion, the party ad- 
journed to one of the company’s branch 
messenger offices, under the Grand Pacific, 
and here were shown no less than 467 wires, 
by actual count, running into the Dorsett 
conduit, conversation through which was 
as perfect and complete as could be wished. 

The advantages of cables over the old sys- 
tem of bringing lines to the central office, 
their freedom from mechanical difficulty and 
interference, were plainly shown. A last 
experiment with the telephone was subse- 
quently made between the corner of La Salle 
and Randolph and Highland Park, Illinois, 
where Prof. Elisha Gray resides. In this 
experiment the wire for two miles and up- 
ward is through the conduit, while twenty- 
three miles are overhead. In addition to this, 
the communication was made through three 
exchanges. The working was everything 
that could be asked. 

The party now returned to the Grand 
Pacific, where, after a short conference, they 
separated, and in sections sought for that 
relief which hungry nature demands at the 
hands of a chef de cuisine. 

During the entire trip—and the day was 
far advanced before they had finished this 
part of their labors—nothing had been done 
to bias the minds or actions of the commis- 
sion in any form. Every facility had been 
given for a full, thorough and complete in- 
spection of the system, and everything was 
apparently satisfactory. 

In the evening the outside members of 
the expedition enjoyed a theatrical exhibition 
—a French opera—as being something all 
could equally well comprehend, where there 
were no technicalities to confuse one more 
than another—a plane where all could meet 
on a common level, without prejudice, with- 
out jealousy or misunderstanding. 

Tuesday a different programme was fol- 
lowed. Messrs. Thomson and Pope paid a 
visit to the Western Electric Company’s ex- 
tensive works, where a personally-conducted 
excursion, under the guidance of Messrs. 
Smoot and Patterson, permitted them to re- 
ceive instruction in the manufacture of Pat- 
terson cables, electric light and other appar- 
atus. 





The last meeting of the Milwaukee Council 


was somewhat tumultuous. The president 
of the council being away on a vacation or 
business, it became necessary to elect a pro 
tem. officer to fill the chair. It being the last 
meeting of the board previous to December 1, 
the special tax assessment had to be arranged 
for, or the city would be left in grievous 
legal complications. After a long series of 
ballotings, a two-thirds vote resulted in the 
selection of Alderman Baumgaertner. 

After some other business was disposed of 
the Dorsett ordinance came up, and an 
amendment, substituting eight for five miles 
of conduits required to be constructed next 
year, was adopted. Another amendment, 
relatuve to sidewalk area privileges, was at- 
tempted, but failed of adoption, and the 
ordinance, as amended, was passed. It now 
only requires the Mayor’s signature, which is 
said to be assured, to become a law, and 
peace will probably reign in Warsaw. 

One of our leading dailies recently pub 
lished the following, from which the dear 
public might be led to believe tbat the plant 
referred to was a sort of crazy patch-work, 
which had been put up and grew by the cut- 
and-try rule. The fact is, this exhibit was 
its first attempt, and, as the article states 
truly, was perfectly successful : 

‘The electric light plant in the county 
building was in successful operation for the 
first time yesterday. It is not as satisfactory 
as the city hall light, nor are the fixtures 
placed in so attractive a style.” 

The plant is one of five which the United 
States Company are just completing tor this 
county. In addition to this, the plant in the 
post-office, which was shut down last sum- 
mer, as then stated in these columns, will 
soon be in Operation again, considerably in- 
creased in size. The present plant includes 
1,000 16-candle United States lamps. This 
is to be increased at once by 250 16-candle- 


power lamps, and 60 Moguls of 150 candle- 
power each. When finished the entire post- 
office department and appurtenances, corri- 
dors, etc., will be lighted. The public, no 
less than the employes of the building, will 
have cause to rejoice at the change. 





Col. Lynch at 144 La Salle street reports 
telephone stock values as follows : 


PE tiiwknnss seeded sae $375 @ $400 
Central Union ............... S1@ 88 
ing ows cnsen esses 6 @ 67 
eee 18 @ 2 
Groat Southern .......<sccceess 28@ 30 
SRE steewissss. v0ve000 1@ 20 
Rocky Mountain Bell.......... 40@ 45 
GS ts kteeaatsveree'see 55@ 57 
eee 14@ 15 
eee W@ TF 
ET Skies se suivenhoeeewks 110@ 112 


CuicaGo, Dec. 4, 1885. 





MICHIGAN TO BE WELL COVERED 
WITH OPPOSITION LINES. 


The Michigan Postal Telegraph Company, 
of which George Farnsworth, of Detroit, 
is manager, has completed the planting of 
the poles for the line from Detroit to Bay City 
and East Saginaw, and will shortly commence 
stringing the wires, which have been already 
shipped to the front. Work is already 
under way also on the Chicago line, poles 
having been sent west from Detroit as far 
as Wayne. This line will run through 
Jackson, Lansing, Battle Creek, Kalamazoo, 
Niles and Michigan City. The line will 
be completed to Jackson and Lansing, and 
perhaps farther, this winter. It is the inten- 
tion also to build a line immediately from 
Lansing to Grand Rapids In fact all import- 
ant points in the State will be reached by the 
wires of this one. The Michican Postal 
Telegraph also owns lines from Detroit to To- 
ledo, Fostoria and Cleveland, O., which are 
under lease to the United Lines, with which 
the Michigan Postal will work in di- 
rect connection, handling the Michigan 
end of the business. The United Lines 
already reach most of the important cities 
of the North and East directly, and 
those of the South through the Balti- 
more and Ohio Lines with which they con- 
nect. The Grand Rapids and Indiana Lines 
already work with the United Lines on West 
Michigan business, and, as soon as the inter- 
section is made, will work still more directly 
with the Michigan Postal Lines. The United 
Lines are pushing forward the plans of the 
Bankers and Merchants’, to whose business 
they succeed, in extending the scope of opera- 
tions to new territories, and Mr. Farnsworth, 
who is also the Detroit manager of the United 
Lines, promises that as soon as the Postal 
T+legraph wires are stretched his company 
will give Michigan as complete and efficient 
telegraph service as the old established West- 
ern Union. 
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The Telephone Tit Willow. 


He slapped at his chest and uttered a vow, 
Sounding “Hello, ob! Hello, oh! Hello!” 

And acold perspiration bespangled his brow— 
“Oh, Hello, oh! Hello, oh! Hello!” 

He sobbed and he sighed, and he grew very pale, 

And an echo arose like an agonized wail, 

As piercing as the tap on a tin dinner pail, 
“ Oh, Hello, oh! Hello, oh! Hello!” 

It was almost as certain as life that his name 
Wasn't “Hello, oh! Hello, oh! Hello!” 

But ‘twas a powerful passion that made him ex- 

claim, 

“Oh, Hello, oh! Hello, oh! Hello!” 

Then his voice dropped into a perilous sigh ; 
He perished right there—and would you know 

why? 

Because, tightly lodged in his throat was the cry: 

* Oh, Hello, oh ! Hello, oh! Hello!” 
— Minneapolis Tribune. 
— ome 


«*» Electrical instrument makers are in 
demand. Just now some are wanted in the 
West, as our advertising columns show. 


«*» Mr. F. A. Sackman, of Cleveland, is 
receiving a number of orders for his 
steel stamps for names and numbers from 
the telephone and electric light people. 
These are very convenient in telephone ex- 
changes and light stations for numbering 
lines and locating connections. 


«*, There isa man in San Francisco who 
has four ears. What advantage there may 
be in this double supply has not yet been 
reported. But it may be only the first ex 
ample of an improved humanity. No one 
can tell where evolution will bring up. 
Anyhow, we tbink the gentleman might be 
useful in a telephone exchange. 


«*, A sergeant in the United States Signal 
Corps invented a field telephone, a marvel of 
simplicity as well as ingenuity, an instru- 
ment, it is stated, that was so simple and yet 
so perfect that it could be exposed for weeks 
to the weather in a field, or lie buried in an 
ash heap, and not be injured. The Signal 
Office made use of these instruments for 
some time. 

«*, Supermtendent Walker, of the Elec- 
trical Department, Philadelphia, says that 
none of the telegraph or telephone companies 
have taken any steps toward putting their 
wires underground, as provided by Act of 
Councils passed last June, and that he should 
he obliged to cut down all overhead wires on 
January 1 unless he received orders to the 
contrary. 

«*» Mr. F. E. Degenhardt, representing 
the Standard Underground Cable Co., of 
Pittsburgh, Pa., showed the working of the 
Waring underground system to the New 
York Subway Commission at Chicago, last 
week. Mr. Degenhardt is one of the ablest 
cable men in the business, a courteous and 
capable representative, and did good work 
for his company on this occasion. 


*, Still the enterprising telephone man 1s 
at work in the West. The Topeka (Kansas) 
Capital, of recent date, has the following: 
‘* Yesterday the Missouri and Kansas Tele- 
phone Association completed the second line 
from Kansas City to Leavenworth, making a 
total length of lines owned by this company 
of 900 miles. Witbin a week from this time, 
they will also have completed a line of tele- 
phone to Burlingame, Osage county, twenty- 
six milestin length, thus opening up, via Osage 
City, communication with Ottawa, Franklin 
county. The line from Osage City to 
Ottawa, about forty miles in length, running 
through Lyndon, Quenemo and Pomona, 
will soon be thoroughly overhauled, and put 
in as effective condition as the other lines. 
The young cities of the Missouri valley now 
communicate with each other by a complete 
network of wires, over a dozen being within 
hailing distance of each other. The Missouri 
and Kansas Telephone Association have 


shown commendable energy, 





x", The Greenville (Miss.) and Vicksburg 
Telegraph Company have completed their 
private telephone lines as far as Terrene, at 
the mouth of White River. This will be a 
great convenience for steamboatmen to com- 
municate with the outer world. Offices will 
be opened within a few days at all points 
along the Mississippi River from Sunflower 
Landivg to Brunswick Puint. These tele- 
phone lines are in direct connection with all 
Western Union Telegraph offices in the United 
States. 


«*s The Kansas City employes of the 
Missouri and Kansas Telephone Company 
give their second annual ball Thursday 
evening, Dec. 10, and the President and 
Secretary, Mr. D. B. Macquarrie kindly re- 
members the REVIEW with an invitation and 
complimentaries. Prof. C. W. Gandy is 
announced in charge of the ‘‘ electrical exhi- 
bition,” and Miss Ella Gilmore, from the 
centre office, will be chief operator of the 
branch exchange which will be in operation 
at the music hall. This entertainment will | 
undoubtedly be a pleasant one, and should | 
be well patronized by the many patrons of 
the exchange. 


x" Prof. Graham Bell, the telephone in- 
ventor, attending the National Academy of 
Sciences, in Albany, said, concerning the 
future of long-distance telephoning: ‘* We | 
feel greatly encouraged at the present de- 


ners. 
hear or carry on a conversation with people 
at a distance, and it is constructed of two 
huge cone-shaped tubes, eight feet long and 
three in diameter at the large end, which 
diminish to an apex in the form of rubber 
tubes small enough to place in the ear. Be- 
tween these tubes are two smaller ones, con- 
structed in the same manner, but not more 
than half the diameter. By placing the rub- 
ber tubes in the ear and speaking through 
the smaller cones the person can hear and 
be heard ata long distance, avd it thus aids 
mariners in listening for the sound of 
breakers, or carrying on conversation with 
persons on shore or on other vessels at a dis- 
tance. 

«*, Ina recent interview, General Man- 
ager Gifford, of the Louisville telephone 
system, which also includes several tuwns in 
Indiana, is reported as follows : ‘‘ The tele. 
phone business in Indiana,” said Manager 
Gifford, of the Louisville system, which in- 
cludes New Albany and Jeffersonville, ‘‘is 
in this condition : If the Supreme Court of 
Indiana decides that the recent law (which 
makes $3 per month the highest rate that 
can be legally charged for telephones) is 
constitutional, the telephone companies will 
withdraw from the State, and leave it in its 
virginal condition of rural simplicity. There 
are already $600,000 of fines that may be en- 
forced against the telephone companies in 





Fic. 1.—TuHE OriGInAL Res TRANSMITTER. 


velopment in that direction. We are building 
a 15-wire line from New York to Philadel- 
phia now, and shall continue extending the | 
plant. Our line between New York and} 
Boston works admirably. To avoid the| 
effects of induction on the Boston wire, we 
use a second, or return wire, which makes 
practically two wires, just as they used to do 
in telegraphing. I think there is no practical 
limit to long-distance telephoning. If it was 
not for induction, you could run a wire} 
across the continent and talk through it. An 
invention that would do away with induction 
would be worth a good deal.” 


x*, Prof. W. E. Ayrton writes upon the | 
subject of mechanical telephones to Nature| 
as follows : ‘*In connection with the subject | 
of mechanical telephones, which has been | 
occupying public attention lately, there is a | 
note by Mr. Miller in a recent number of | 
Nature regarding certain experiments made 
in 1878 on the propagation of sound. With 
reference to this, Prof. Wernhold, of Chem 
nitz, stated that human speech could be trans. 
mitted very distinctly through stretched wires 
or threads, and mentions that the results of his 
researches were published in an article on 
“The Transmission of Human Speech 
Through an Iron Wire,’ in Carl’s ‘ Reperto- 
rium fur Experimental Physik,’ Band vi., 
Serie 168.” 

»*, The introduction of the megaphone 
on shipboard—a sort of telescope for the 
ear, or machine for magnifying sound— 


is said to be a boon in prospect for mari- | 


| pay any profit. 


case the law stands. Well, they could not 
pay them, nor can they operate under the $3 
law, except at a regular loss.” Mr. Gifford 
says the law was passed by the rag-tag of 
the Legislature against the unanimous report 
of the committee to which the bill had been 
referred. This committee, Mr. Gifford says, 
examined the subject carefully, and Jearned 
that it cost upward of $4 per month on each 


| instrument to operate the system and pay 


royalties. Consequently $5 a month is a 
necessary charge to enable the companies to 
The telephone companies 
charge that the bill was a purely blackmail- 
ing measure ; but this is the usual cry. If 
the telephone companies can afford to give 
up business in Indiana as an alternative 
against reducing rates, they might be able to 
reduce the excessive royalty they pay the 
Bell Company by threatenirg to go out of 
business everywhere. ‘‘ As it stands now,” 
said Mr. Gifford, ‘* we allow everything to 
go by default. Every time we attempt to 
charge $5, a constable would make eighty-five 
cents by serving notice of a suit upon us. 
Gov. Hendricks and ex-Senator McDonald 
are our attorneys, and if the Supreme Court, 
in December, decides against us, the tele- 
phone business will come to an endin the 
State of Indiana.” 





<a 
The Original Reis Transmitter and 
Receiver, 
Our readers will be interested in the illus- 
trations in this edition, which show the 





original transmitter and receiver which, it is|_ 


Its design is to enable a person to! 





stated, were used by Philip Reis in his lec- 
ture before the Physical Society of Frank- 
fort, in 1861. The body of the transmitter 
(Fig. 1) consists of a block of wood pierced 
by a conical hole, over the smaller end of 
which a membrane is stretched. A strip of 
platinum connected to the middle of the 
membrane forms one electrode, and a thin 
strip of metal extending to the middle of the 
membrane, and provided with a platinum 
point, which rests on the platinum strip, 
forms the other electrode. The conical cav- 
ity forms the mouthpiece. 

Fig. 2 shows the receiver open. The mag- 
net is composed of a bobbin enclosing a 
kuitting-needle, the ends of which extend 
beyond the bobbin, and are received in 
bridges on the resonant case. The terminals 
of the bobbin are connected with the elec- 
trodes of the transmitter, a battery being 
placed in the circuit. The idea was that 
sounds uttered in the mouthpiece of the 
transmitter would cause the transmitter 
membrane to vibrate and so produce changes 
in the current at the contact of the elec- 
trodes, the fluctuations of the current affect- 
ing the magnet of the receiver. These in- 
struments, says the Sczentific American, were 
received by Prof. Sylvanus Thompson from 
Dr. Theodore Stein, of Frankfort, and in 
order to verify their genuineness, the testi- 
mony of Dr. Stein was taken, and he stated 
that they were given to him by Prof. Bottger, 
in 1862, who assured him that they were pro- 
duced and used by Reis at the meeting men- 
tioned. Dr. Stein kept them in his posses- 
sion until 1882, when he delivered them to 
Prof. Thompson. 


oe 


The Wicked Telephone Girl, 

There had been an unusual electrical dis- 
turbance, and the telephone girl had received 
several discouraging shocks while answering 
calls. As might have been expected, this 
soured her temper more or less, and when 
585 called, she uttered her customary 
‘*hello” so snappishly that the manager, 
who sat by, knew somebody was about to 
~uffer. 

‘Give me Mr. Bullwinkle’s store please,” 
siid Mrs. Bullwinkle, who had called. 

**All right! Is Mr. Bullwinkle there ?” 

‘* No, ma’am,” replied one of the clerks. 

‘*Do you know where he is ?” 

At this instant the heartless girl switched 
on Warpman, who was describing the gentle- 
ness of a horse he was about to purchase to 
one of his friends, and the reply Mrs. Bull- 
winkle got was : 

*“T was down to Farman’s this afternoon, 
and when I went to the barn I found Far- 
man’s wife with her arms around his neck, 
and when I spoke about taking him away, 
she begin crying and said she would not be 
able to live without bim.” 

“‘She did, eh?” said Mrs. Bullwinkle, 
into the transmitter. ‘‘ The hussy !” 


———_*4>e—___——__ 


«*» The following statement of the Ne 
braska Telephone Company, for the half 
year ending October 31, has been sent by 
Secretary L. H. Korty to the stockholders: 


For Quarter | For Quarter 
end’g July 31. end’g Oct. 31. 


Gross Earnings........ | $27,169 59 $28,221 81 
Gross Expense.......... 17,050 25 17,005 62 
Net Earnings......... 10,119 34 11,156 19 
Increase Earnings over | 

Previous Quarter.... | 1,639 88 1,052 22 
Increase Expenses over | 

Previous Quarter..... | 795 61 | 15 37 
Increase Net Earnings! 

over Previous Q’r't’r. 844 27 | 1,036 85 


Per Cent. Expense to 
Earnings...... eee 

Net Gain Paying Sta- 
CEDRB . 6 ces 00+. csr000s } 7 

Dividends Paid, Cash..| $ 5,819 33 | 

Dividends Paid, Certifi- | 
cates (from surplus). ‘| 


62 5-6 60 4-10 


53 
$ 5,836 00 
3,987 30 


During the six months we have built the following 
lines : 


Avoca, Iowa, to County line east.. .12 miles. 


Wilber, Neb., to Dewitt........ ..... 8 miles. 
Fremont, Neb., to Columbus. ....... 49 miles. 
Ns <3 5sini cack vegebeiied 69 miles 


Besides providing for all ordinary exchange con- 
struction, this has been done out of earnings and 
the sale of 35 shares of treasury stock at par. 
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«*,, Secretary Lamar has decided that un- 
til a patent is delivered into the possession of 
the patentees it is not beyond recall by the 
Commissioner of Patents. The question 
came up in a case where the patent was 
signed by the Commissioner and Secretary, 
but was recalled before it was delivered, but 
the patentee claimed that within the meaning 
of the Jaw the patent was issued and could 
not be recalled. 

«*, A new telephone system is about to be 
inaugurated in Ottawa. The combined re- 
sult of these changes is that speech with good 
articulation can be modulated and distinctly 
heard at any distance within twenty and 
even thirty feet from the ear, thus avoiding 
all danger or annoyance, and at the same 
time liberating the hand from the fatigue of 
holding a telephone. It is intended to estab- 
lish a manufactory in Ottawa. 

»*, A recent interesting exhibition of ap- 
paratus in Paris, by Dr. Boudet, included a 
modification of the telephone adapting the 
instrument to a variety of medical uses. In 
one form the pulsations of blood-ves-els and 
all sorts of internal operations were very 
strikingly made audible, the observer being 
able to hear at will the movements in any 
part of the body. Another telephonic ap- 
pliance detected the presence of stones in the 
bladder, and even made known their charac- 
ter when present. Dr. Boudet also employs 
the telephone as a measuring instrument for 
accurately estimating the nervous and mus- 
cular excitement in the different phases of a 
disease. 

«* Most of the companies who have wires 
in the city have expressed their willingness 
to put their wires under ground as soon as 
they can practically do so, and active meas- 
ures should undoubtedly be taken to com- 
pel them to go about their work as soon as 
possible. Under all the circumstances, how- 
ever, it would seem that the most sensible 
method of solving the problem would be to 
make the companies fix a time—only reason- 
ably far off - when they can put their wires 
under ground, give them until that time, 
and if they shall not have done so when the 
time arrives, proceed promptly to remove 
the wires from overhead.—Phi'adelphia Call. 

x*, A Chicago special to the daily World, 
of this city, says: ‘‘The New York Com- 
mission on Electrical Subways, Charles E. 
Loew, Jacob Hess and John Thomson, repre- 
senting Theodore Moss, arrived in Chicago 
Sunday and devoted to-day to an examina- 
tion of the conduit systems in usc here. 
The commission has received over one 
hundred plans. As the streets of New York 
are already underlaid with gas and other 
pipes they determined that it would be 
necessary to examine all working systems 
before adopting any, as the one chosen will 
have a practical monopoly. They are most 
favorably impressed with the workings of 
the Chicago conduits, which they think, 
with some modifications, might be success- 
fully introduced in New York. 

«*, Our contemporary, the Tribune, prints 
this paragraph in its nonsense column: 

The speculative geniuses at the uptown 
pool-rooms are offering three to one that 
Secretary Lamar will open up the ques 
tions ot the validity of the Kell Patents. 
‘The way they reason is that the South is in 
the saddle and it will ride, in this as in 
other matters where Southern men are in- 
terested against Northern men. 

This is another exemplification of the 
Tribune's mistaken policy of creating dis- 
trust and ill-feeling between the sections. 
Why should Secretary Lamar unjustly dis- 
turb the Bell Telephone people? Simply 
because they are Northern m2n? This may 
be the estimate of Southern statesmen in the 
Tribune office, but what is this prejudice 
based upon? The Southern States are filled 
with Northern men and Northern capitalists. 
These men certainly find as much justice and 
fair dealing in the South as Southern men 
find in the North. What is to be gained by 
the insinuations which the 7'ribune is so fond 
of throwing off in its careless way affecting 
the integrity and honesty of Southern peo- 
ple? Nothing, we presume, save a prolonga- 
tion of sectional hate.—W. Y. Daily World, 
Nov, 18. 





The Telpher Line at Glynde. 


On the 17th of last month the first Telpher 
line for actual commercial operation was in- 
augurated at Glynde, in England, where it 
is employed by the Essex Portland Cement 
Company to transport clay for a distance of 
about a mile from the point of excavation, 
and its operation is reported a complete suc- 
cess. 

It may be well to remind our readers that 
a Telpher line is simply an overhead system 
for transporting material in small parcels by 
means of moving buckets of proper size run- 
ning on rods supported by posts or uprights 
and operated by means of electricity. In 
previous issues of the Review for this year 
will be found a description and matter con- 
cerning this then proposed plant which has 
been erected by the Telpherage Company at 
its own expense and under an agreement that 
in event of failure to effect a delivery of clay 
from the pits to trains at a siding at a rate of 
150 tons per week the entire loss should be 
sustained by them. 

The subject of Telpherage is one of con- 
siderable importance, as it finds application 
not only in the transport of goods but also in 
the operation of dredging and land improve- 
ment. To be effective for these uses it must 
be so perfectly arranged as to run a number 
of buckets at the same time without danger 
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$6,000, this figure including stationary en 
gine, dynamos and five trains and that the 
working expense, including coal and wages 
of fireman and electrician and 124 per cent. 
for interest and depreciation, would be less 
than 6c. per ton of material carried. 

There is one disadvantage to this system 
which it shares, however, with many other 
practical applications of electricity and that 
is the high electromotive which it would be 
necessary to employ uninsulated for long lines 
and its attendant dangers, which cannot be 
lightly considered. 

On the line at Glynde, a mile in length, the 
electromotive force is but 200 volts, being 
within reasonable limits, but where tensions 
of 2,000 volts with bare wires are employed, 
as they would have to be for long railways, 
the possibilities of numerous fatal accidents 
are strikingly apparent. In comparison with 
wire-rope overhead transport lines, its advan 
tuges are quite evident, the more important 
being that of smaller operating expenses and 
perfect adaptability to abrupt changes in 
direction. 

In the various published accounts of the 
opening of the line, we are unable to learn that 
more than one train was moved between the 
terminal points in the same direction at once, 
and it is unfortunate, if this had been done, 
that prominence has not been given to the 
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of their aggregation and thus breaking the | 
line down by excessive weight on a particular | 
span, this aggregation being caused by the 

fact that the electromotive torce at trains near 

to the charging station is greater than for| 
trains farther away, thus causing those be- 

hind to overtake the ones preceding them. 

This difficulty has, according to the report, 

been successfully overcome by separating the 

buckets by span-rods so that but a certain 

number only can be between the uprights at 

once, theircombined weight being insufficient 

to appreciably affect the span by its weight. 

Electrically, the resistance of the rods carry- 

ing the current is small compared with that 

of the motors, the electromotive force of the 

latter also being high proportionately to that 

of the dynamo supplying the current; the re- 

sult is that whether the motors are near to or 

far away from the charging station the differ- 

ence in the electromotive force of the current 

supplied to them is inappreciable in its effect 

on the speed of revolution of the axle. An 

extremely simple method of regulating the 

speed against varying mechanical resistances, 

such as those of ascending gradients, etc., is 

used wherein an automatic governor of pe- 

culiar construction is attached to the loco- 

motive ard at determined speeds of revolution 

either opens or closes the circuit to the motor. 

Thus when ascending steep grades, it closes | 
the circuit and the current is used continually, 

while on descending it cuts the motor out 

entirely. 

The prime application of Telpher lines is 
in its substitution in place of cart haulage; or, 
in fact, it is commercially applicable in all 
cases where the traffic is only sufficient to pay | 
interest on a small outlay; for instance, we 
learn that the cost of haulage is estimated at | 
only 15c per ton, but it is patent that if there | 
were more trains the cost would not be so| 
great. The Telpherage Company estimate | 
that an electrical overhead railway carrying | 
100 tons daily and of the same character as | 
the one described would cost only about | 


fact, as its omission leaves room for doubt as 
to the efficacy of the arrangements to over- 
come the electrical and mechanical difficulties 
mentioned above. 


——_ + 
Satisfactory experiments appear to 
have been made in France with a new kind 
of telegraph wire, among the advantages of 
which, as claimed, is a less degree of con- 
ductivity than that in ordinary use, with a con- 
siderably higher tensile strength, thus allow- 
ing the wire to be more tightly strained, 
while the posts may be placed at greater dis- 
tances apart. The conductivity is stated at 
80 per cent., and the tensile streagth varies 
from 34.09 to 36.82 tons per square inch. 
The inventor in this case has also experi- 
mented with a silicious bronze wire especi- 
ally intended for telephone service, and for 
which tensile strength is of secondary im- 
portance. Of the modified*types of this 
wire, one has a conductivity of 42 per cent., 
and a tensile strength of about 52 tons per 
square inch. Another type, intended for 
wide spans, has a conductivity of 21 per 
cent. and a tensile strength of some 70 to 85 
tons per square inch, being thus peculiarly 
adapted to a numerous class of cases.” 


.... John R. Whitley, of London, and 
John G. Speed, of New York, Director-Gen- 
eral and Secretary respectively of the Ameri- 
can Exhibition to be held in London next 
year, are in Washington, D. C, to attend 
to some of the details of the work connected 
with the exhibition. Mr. Whitley had an 
interview with the President, to whom he 
made a brief report of the work accomplished 
by him and his colleagues. He assured the 
President that the work of preparation was 
so far advanced that the complete success of 
the exhibition as a thorough exposition of 
the arts, inventions, manufactures, products 
and resources of the United States was now 
happily beyond a doubt. The President 
listened with interest and expressed his en- 
tire sympathy with the objects and purposes 
ot the exhibition, and volunteered to assist 
the enterprise in all ways proper and becom- 
ing. Mr. Whitley then said he had a small 
favor to ask, that the President should open 
the exhibition by telegraph on May 1 next, 
and by touching a button in Washington — 
the machinery in motion in London. The 
President readily assented and arrangements 
will be made next spring so that this may 
be done. Mr. Whitley sails for England in 
the Oregon next Saturday. 








..John J. Hellehin, the telegraph insti- 
tute man, of Boston, was arraigned, charged 
with obtaining money on false pretences and 
held in $1,000 for further examination. 


.... All arrangements have been made for 
laying and maintaining a line of submarine 
cables along the West African coast, giving 
us not only telegraphic communication with 
our West African colonies, but the much- 
agitated-for alternative route to the Cape. 


....In the Circuit Court in Baltimore, 
Judge Fisher filed a motion in the case of Day 
vs, the Postal Telegraph and Cable company. 
The judge says that while the Postal Tele- 
graph company of Baltimore is a corporation 
the receivers have a right to demand and col- 
lect debts due it by the New York company. 
Judge Fisher passed an order to sell all prop- 
erty of the Postal Telegraph and Cable com- 
pany. 

.... We learn that the Eastern Extension, 
Australasia, and China Telegraph Company 
(limited) has it in contemplation to lay a 
cable between Normanton and the Roper— 
in other words, along the western shore of 
the Gulf of Carpentaria. The distance to 
be thus traversed is between 400 and 500 
miles. From the Roper the line is to be 
carried overland to Elsey Creek, some 300 
miles from Port Darwin, between Daly 
Waters and the Katherine. 


.... After a five days’ conflict between 
the employes of the Arkansas Telegraph 
Company and the Iron Mountain Railroad 
Company the telegraph company has ceased 
to work on its new line to Hot Springs. The 
Railroad men having pulled down the poles 
as fast as erected by the telegraph men, an 
application has been made to the Chancery 
Court for an injunction to prevent further 
interference on the part of the Iron Moun- 
tain Railroad Company and other parties 
with the work. The court will probably 
hear the case Saturday or Monday. As the 
Circuit Court under the Arkansas Telegraph 
Law has already ordered the telegraph com- 
pany to build a line upon the railroad com- 
pany’s right of way, itis believed by disin- 
terested parties that the Chancellor will sus- 
tain the right. It is supposed that the action 
of the railroad company in interfering with 
the Arkansas Company’s line is being in- 
stigated by the Western Union Telegraph 
Company to prevent competition. 


.... The references contained in the an- 
nual report of the Baltimore & Ohio Railroad 
to the telegraph company are of considerable 
interest. The total indebtedness ef the tele- 
graph company connected with the acquisi- 
tion and extension of the commercial system, 
contracted since 1877, is stated at $3,872,693. 
Bonds and stock of the telegraph company, 
representing the amount of such advances, 
are held by the railroad company. In the 
company’s report for 1884 the expenditure 
on account of the telegraph company for that 
fiscal year was stated at $2,012,000. The 
comparative statistics of the telegraph sys 
tem as given in the two reports are as 
follows: 


1885. 1884. Changes. 
Miles of poles.........- 7,585 6,886 Inc. 649 
Miles of wires.......... 54,972 47,417 Inc. 7,555 


Nothing is said about the earnings of the 
telegraph system. The whole number of 
the company’s offices at present is 1,145, 
which are stated to be at points where it is 
believed over 75 per cent. of the entire tele- 
graph business of the country is transacted. 
The hope is expressed that as all the leading 
cities are now reached by the system there 
will be a material reduction effected in its 
operation, and that the enterprise will finally 
prove a remunerative one to the railroad 
company. Reference is made to further ex- 
tension of the lines, and the antagonism the 
telegraph company has encountered from the 
Western Union, 
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* * A private company is about to lay a 
naphtha pipe 530 miles from Baku, Russia, 
to Batoum. 


* * The women journalists of thiscountry 
have a National Press Association, aud a 
New England branch has just been formed 
in Boston, of which Mrs. Sally Joy of the 
Herald is President. 

* * The earth is apparently just passing 
the belt of the November meteors, and an 
unusual display of celestial fireworks is per- 
ceptible on clear nights. Most of them start 
from the point below the Hyades and fly 
southward, 


* * A Japanese Court has just set an ex- 
ample to civilization by fining an editor 
twenty-seven yan for veglecting to acknowl- 
edge the source of extracts clipped from a 
contemporary. — Uncredited Civippings in 
the Archives of Judge-Advocate Dam. 


* * The Salem Steel Wire Nail Company, 
of Salem, Ohio, has been incorporated with 
a capital stock of $100,000, and works are 
now being erected. The ofiicers are Joel 
Sharp, president; Col. Thomas C. Boone, 
treasurer, and Charles S. Bonsall, secretary. 


* * The megaloscope is a new apparatus 
lately brought to the notice of the Academie 
des Sciences. It is armed with an incan- 
descent light, and is used to explore the stom- 
ach, bladder, and other cavities of the body. 
By its means, an objective lens may be 
carried into the cavity and a magnified 
image of its interior be obtained for the phy- 
sician’s inspection. 

* * «The Central Electric Street Railroad,” 
is the name of a new system proposed to be 
started in Washington, D. C. It will be on 
the same plan as those now in operation in 
Baltimore, New York City, Paris, and else- 
where. The cost of building aline of ten 
miles and running fifty cars will be $250,000, 
which will be one-third the cost of starting a 
cable or horse road. 


* * Jeremiah Cleveland, an uncle of the 
President, used to make “ Cleveland clocks” 
in Batavia, O. James B. Wallace, of Mil- 
ford, Mass., has a clock, repaired by old 
Jerry Cleveland, which was brought from 
Epping, N. H. It had been in the Norris 
family 150 years, and in the French and 
Indian war two babies were hid in its case 
during the Indian attack on the cabin. 


* * Mr. Charles Plumb, of Buffalo, is the 
inventor of an electric condensing lens for 
microscope micro-photography. It is capa- 
ble of being put at any desired angle, and is 
balanced upon the center of gravity and 
will stay in any position. It is also tele- 
scopic for raising and lowering with a four 
or six-candle incandesent lamp, it makes a 
very powerful light; it is provided with a 
parabolic reflector. 


* * From experiments performed by Prof. 
Bauschinger, of Munich, it was found that 
of all the materials used in columns for sup- 
porting portions of buildings, cast iron and 
cement concrete best endured the test of 
great heat, as in fires and sudden cooling 
with water. Wrought-iron columns failed 
much more quickly. Brick pillars showed 
great resistance, but granite, limestone and 
sandstone were not fireproof. 


* * The ten days allowed the parties in the 
great telephone case to file their briefs with 
the Secretary of the Interior expired last 
week. The only brief filed is that of the 
Washington Company, but Commissioner 
Montgomery has received notice from the 
counsel of the Globe and Bell companies 
stating that they will require two or three 
days more to prepare their briefs, and asking 
that this indulgence be allowed them, which 
will be done. 





* * A collection of electrical and scientific 
apparatus of much value and interest has 
been added to the Science Cabinet of Seton 
Hall College, South Orange, N. J., by gift 
from Mr. Edward Kelly, son and partner of 
Eugene Kelly, of New York. It is proposed 
to arrange the contribution in special cases, 
and name it the Kelly collection. 


** Capt. J. M. Storey probably was struck 
by bullets oftenerthan any other soldier from 
this State. He was hit some twenty odd 
times. Once on picket something awful 
struck him. As he regained consciousness 
he thought it must have been a cannon ball. 
But it wasn’t. The captain’s expression 
was: ‘‘I never felt so good in my life when 
I found it was only lightning.” The same 
thunderbolt knocked down seventeen of 
Capt. Storey’s comrades. 


* * Commencing the first of this week 
cars will be run on the Van Depoele Electric 
Railway at New Orleans, which begins at 
the St. Charles street entrance to the grounds 
and runs around the Government Building, 
in front of the Main Building and termina- 
ting near the avenue leading to Horticultural 
Hall. There will be three cars on the road 
run by electricity, and a fine view of the 
buildings and grounds can be had from the 
cars. Mr. J. H. Zearing has the manage- 
ment of the road, assisted by a full corps of 
employes. 


* * There are certain drawbacks to the 
pleasure of yachting that recent inventions 
will tend to remove. Ina sailing-boat calm 
weather upsets all calculations, and the 
odor connected with steam craft is always 
disagreeable, and especially to the ladies 
At Millwall, near London, a trial is now 
being made with a small yacht, which will be 
propelled by electrical power. The boat is 
thirty-six feet in length by seven feet in 
breadth. It is constructed of galvanized 
steel, lined inside with wood and lead. The 
accumulators are placed below the floor of the 
boat, so that with the exception of a small 
compartment aft for the dynamos, the whole 
of the space is available for passengers. 
Two masts and a full suit of sails are also 
fitted for use when required. It is intended 
to take the yacht on a trial trip from Dover 
to Calais, when it is fully anticipated that a 
good speed will be obtained, and in such a 
case this new propelling power will be 
applied to craft of larger dimensions. 


———egp>o—___——_- 


The Drawbaugh Telephone Claims Heard 


From Again, 


Before Judge Wallace in the United States 
Circuit Court, in Syracuse, N. Y., a hearing 
was held in the case of the American Bell 
Telephone company ¢¢ al, against the Peo- 
ple’s Telephone company et ai. The plain- 
tiffs are conducting their business with 
the use of the Bell telephone, patents for 
which were granted to Alexander Graham 
Bell, of Salem, Mass., in 1876 and 1877. 
The defendants claimed to operate with a 
telephone said to have been invented by 
Daniel Drawbaugh, of Milltown, Pa., whom 
they allege to have been the first inventor of 
the electric speaking telephone, and the suit 
was brought to enjoin the defendants from 
using and furnishing others, to use the sev- 
eral inventions described in Bell’s patents. 
The issue is made and the pleadings are 
practically resolved into the question as to 
whether Patentee Bell or Daniel Drawbaugh 
was the first inventor. 

In 1876 Bell applied for a patent and se- 
cured it. In 1879 Drawbaugh applied for a 
telephone patent, and after four years of 
preparation in the examination of witnesses, 
the case was argued on September 22, 1884, 
before Judge Wallace in New York. A 
short time ago he handed down a lengthy 
opinion to the effect that, on the evidence 
presented, he did not feel convinced beyond 
a doubt that Drawbaugh did invent the tele- 
phone before Bell. The Judge acknowledged 
that Drawbaugh had the instruments pre- 
sented in court, and that they were known 
to hundreds of his neighbors, who were wit- 
nesses before the court. The instruments 
and were 


were called ‘‘ talking machines,” 





electrical instruments. The Judge does not 
question the integrity of this “cloud of wit- 
nesses,” as he terms them, but thought that 
the evidence should be complete in every 
respect, and as there was still doubt in his 
mind us to the date of the invention by 
Drawbaugh, he was forced to decide that the 
Bell patent must stand on the evidence as 
then before him. 

This hearing is under stipulations between 
the Bell and Drawbaugh contestants to re- 
open the case tried in New York and intro- 
duce new evidence taken by the defendants 
and cross examined by the plaintiffs since the 
New York trial. This evidence, it was 
claimed by the Drawbaugh counsel before 
Judge Wallace, was taken to meet and over 
come the doubts expressed by the Judge in 
his New York decision on certain points 
which he treated of in his opinion. This was 
the line of argument by Judge Hill of Chi- 
cago, and his associates, P. C. Chandler and 
Henry C. Andrews, and it was opposed by 
the Bell counsel, Messrs. J. J. Storrow, of 
Boston, and E. A. Dickerson. 


—— +e ———_ 
Street Light Committee of San 
Francisco. 


The Committee on Street Lights of the 
Board of Supervisors of San Francisco, met 
recently and transacted the following busi- 
ness : 

Numerous petitions were presented from 
electric companies asking for franchises to 
lay wires. The Pacific Coast Electrical Con- 
struction Company, in a petition, asked to be 
allowed to erect poles and wires. The repre- 
sentative of the company stated that all the 
work connected with the erection would be 
done in this city. The San Francisco Con- 
duit and Electric Light Company was repre- 
sented by Mr. McGrew, who proposed to lay 
wires underground. The petition of the 
Pacific Thompson-Houston Electric Light 
and Power Company was also considered. 

Mr. Farnsworth stated that action in these 
matters had been delayed to await the in- 
vestigations of Mr. Ladd who had gone east 
to examine plans for laying wires. 

Clerk Russell informed the committee that 
three franchises had already been granted to 
electric light companies. 

Mr. McGrew said that if he was allowed 
to run his wires he would guarantee that 
they would not interfere with telephone or 
telegraph wires. He would begin work 
within three months as required by the city 
ordinance. 

Mr. Russell then read to the committee 
the opinion of Alexander Bell, of the Bell 
Telephone Company, to the effect that all 
wires should be placed underground. 

Further proceedings of the committee 
were practically stopped by the Clerk in- 
forming them that they had no more money, 
as the Urgent Necessity Fund was overdrawn 
to the extent of $1,600. The regular ex- 
penses out of this fund is $2,400 per month 
which leaves a margin of $600, which, it 
seems, is not enough to accommodate the 
Poundkeeper. 

It was recommended that a mast and elec- 
tric light be erected at Fifteenth avenue and 
San Bruno road. 

The property owners in the vicinity of 
Twenty-fifth and Castro streets were prom- 
ised an electric light as soon as there was any 
money to do it with. 

The committee then adjourned for two 
weeks. 

———__ +> 

When the construction of the great trunk 
subterranean telegraph lines in France and 
Germany was entered upon, it was thought 
that, owing to their depth under ground and 
their sheathing of metal in contact with the 


earth, they would be exempt from the influ- 
ence of atmospheric disturbances. M. 
Blavier, the well-known electrician, has 


nevertheless, pointed out recently to the 
French Academy of Sciences, that in time 
of storm currents are produced in these lines 
which discharge themselves through the 
lightning protectors, melting their fine wires. 
They are, however, less violent than the 
currents in aerial wires, and do not appear to 
interfere with the traffic. 


The Brooklyn Bridge a Magnet. 

Tests made of the elevated railroad struc- 
tures, of the Brooklyn Bridge cables, and 
iron store fronts show that they are all mag- 
netized. The induced magnetism from the 
earth is supposed to have been fixed by the 
jarring to which these structures have been 
subjected while under magnetic influence. 
The bottom parts of all pieces of iron thus 
magnetized show north polarity, and the 
cables of the bridge are said to be magnetized 
in the direction of their diameter, the upper 
surface of the cables, throughout their length, 
being of south polarity and lower surface 
north. 

‘**It has long been known,” said a scien- 
tist, ‘‘that iron when subjected to repeated 
blows, while under the influence of a mag- 
net, attains permanent mugnetic qualities. 
Soft iron of pure quality is affected very 
little in this way, though impure wrought 
and cast irons are capable of being perma- 
nently magnetized. As early as 1600 Gilbert 
experimented in this direction by placing 
bars of iron in the magnetic meridian and 
striking them with a hammer. It would 
require very little imagination, therefore, to 
suppose that, in a busy city containing iron 
structures of all kinds, the latter should pos- 
sess magnetic qualities. Such, indeed, is the 
case, and I’ll give you here the results of a 
few experiments, made with the view of de- 
termining their character and extent. The 
instrument used in these trials consisted of a 
surveyor’s compass, the needle being about 
four inches long and delicately mounted, so 
that even very slight indications of magnet- 
ism were observed by it. 

“The first object investigated was the 
structure of the elevated railroads. You 
know that they consist essentially of wrought- 
iron posts, or columns, which support trusses 
or open beams, upon which the tracks are 
laid. Beginuing with the posts, an examina. 
tion of a large number of them showed that, 
with very few exceptions, they possessed 
magnetism. The examination exiended in 
various directionsin the city, and posts distant 
seven miles from one another showed the same 
magnetism. The cast-iron columns which 
support the roofs of the stations showed the 
property to a remarkable degree, as did 
likewise a stove in the waiting-room of the 
station. 

‘* My attention was next occupied by the 
Brooklyn Bridge. Entering at the New York 
side, a few minutes’ walk brought us to the 
cables on either side of the promenade. Se- 
lecting the most convenient parts of the 
cables, namely, the tops, or upper sides, and 
testing them, magnetism was shown in both 
of them. Careful observation showed that 
the points of greatest intensity lay opposite 
to each other in the line of the magnetic dip, 
about 76° in this locality. The rest of the 
iron work on the bridge showed the saine 
properties as that of the elevated railroads, 
and a further confirmation of this peculiarity 
was established by an examination of the 
rails in the yard of the Grand Central Depot, 
where they are subject to frequent shocks of 
heavy locomotives. These rai's are of steel, 
and show the greatest irrecularities as regards 
magnetic qualities, of which all are pos- 
sessed more or less. Thus, for instance, some 
were found to be magnetized lengthwise; 
others, again, like the bridge cables, accord- 
ing to their breadth. In the latter case, the 
top of the rail would invariably attract the 
north end of the needle, while the bottom 
attracted the south pole. The distance be- 
tween these two positions being only four 
inches, shows how marked the indications 
were, as the needle was complacently swung 
around through an angle of 180°. The effect 
took place especially in the vicinity of 
switches, where connecting rods joined both 
rails. All rails free from contact, such as 
guard rails, were found to possess magnet 
ism at their ends only. The examination ex- 
tended also to iron buildings and miscel- 
laneous iron work in the city. Several 
buildings with cast-iron fronts were ex- 
amined, and showed that they were magnet- 
iz.d. Again, a beam in one of the warehouse 
buildings under the arches of the Brooklyn 
Bridge was magnetized in the direction of its 
breadth. The Grand Central Depot consists 
of iron arches whose extremities at the 
ground are magnetized. The lamp posts 
about town showed marked magnetic proper- 
ties, as did also the hydrants. In buildings 
heated by steam the radiators were found to 
be magnetized. 

‘: Instances could be multiplied.” concluded 
the scientist, ‘‘ but these 1 have mentioned 
will suffice to show that it would be well nigh 
impossible to procure a piece of iron entirely 
free from magnetism. The explanation of 
all these phenomena is very simple, when we 
consider that the earth is a great magnet, the 





south pole of which is our hemisphere.” 
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—— The Ball Electric Light Company 
have just installed a 25-light plant (arc) in 
the extensive print works of S. H. Greene & 
Sons, River Point, R. I. So well satistied 
are they with the Ball system, and the econ- 
omy with which it can be run, they will 
increase their plant to 100 hghts imme- 
diately. 





When the night foreman went to his 
electric-light works, at St. Joseph, Mo., he 
found Jas. W. Prashka, the engineer, lying 
beside the dynamo in an insensible condition. 
There was no one present at the time of the 
accident, but the supposition is that he at- 
tempted to take hold of the brushes on the 
dynamo with both hands, forming an elec- 
tric circuit which prostrated him. The 
physicians say there is no possibility for his 
recovery. 


—— An electric-light gentleman sends us 
the following, which carries its own moral: 
‘*To show how men will fool with things 
which they know nothing about, I will give 
you an incident which occurred here on the 
first evening I lighted up. I was standing 
by the machine, after seeing that all the 
lights were in order, when a snap at the 
brushes warned me that one of the ‘safety 
fusible cut-outs’ had melted. After regulat- 
ing the brushes I went to look for the trouble 
and found that the lamps on a 12-light branch 
circuit were extinguished, while all the other 
lights were in order. Examination showed 
that the fusible wire had melted, and upon 
putting in a pair of reverse plugs the lamps 
burned all right. I then learned that one of 
the workmen had invited the foreman of the 
shop take a shock, and showed him how to 
do it by taking two pieces of bare iron wire, 
one in each hand, and holding them to 
the two main wires. Of course this did no 
harm either to him or the lamps, and the 
foreman then took a piece of iron wire and 
touched the two ends of it to the terminals of 
the two mains on this 12-light branch. Of 
course he short-circuited the wbole current, 
and thus caused the cut-outs to melt. It is 
fortunate for him that his first experience o! 
this kind was made on this incandescent 
system, as, had he tried it on an arc light 
circuit, there would have been another fool 
killed. He was badly scared, but not in the 
least hurt. The current here is only of 94 
volts tension. 

—— At many theaters, both in London 
and the provinces, the electric light has been 
successfully used as an accessory to stage 
effect. It is not long since we described the 
very interesting and ingenious installation of 
arc lamps at Her Majesty’s, and we have now 
to offerourcongratulationsto Mr. Edgar Bruce, 
of the Prince’s, upon the manner in which he 
has availed himself of the facilities offered by 
the incandescent light. Thanks to this gentle 
illuminant, the theater over which Mr. Bruce 
so ably presides is one of the plcasantest in 
London. Its auditorium is cool, excellently 
lit, and entirely free from the oppressive odor 
which results from the combustion of gas. 
Not only is the installation carried to every 
part of the building, but great care, attention 
and taste have evidently been bestowed upon 
its arrangement. On the stalls Jevel are the 
refreshment kiosk and smoking fernery, in 
which latter the incandescent lamps, half 
hidden amongst foliage or peeping out from 
curious little recesses, are most artistically 
grouped. Inthe kiosk there are but 12 lamps, 
in pairs; and in the fernery six only, but on 
the occasion of our visit they were working 
up to their full power and gave ample light. 
Theatrical criticism being somewhat out of 
our province, we must refrain from a com- 
mentary upon the metits of the *‘ Great Pink 
Pearl” other than to say that it is very very 
funny. In the last act, however, a tine 
effect is introduced by the irstantaneous 
illumination of the interior of the Russian 
Embassy in Paris by incandescent lamps. 
An ordinary switch placed near the door- 
way, and actuated by an attendant ir obedi 
ence to a simple request for ‘‘lights,” trans 
forms the stage from almost total darkness to 
a sudden blaze of light, and produces a power- 
ful impression upon the audience. The 
whole of the lamps are run from accumu- 
lators.—London Electrician. 


A New Galvanometer and Rheostat. 
The Western Electric Company have just 


which we illustrate herewith. 

The set consists of a detector galvanometer 
and a Wheatstone bridge, in a case in con- 
vevient portable form. 

The rheostat consists of three rows of ten 
coils each, the tirst row being coils of one 
ohm each designated ‘‘ units;” the second of 


third of one hundred ohms each, designated 


“hundreds.” The total resistance is, there- 
fore, 1,110 ohms. The two arms of the 
bridge consist each of two coils—one of ten 
ohms and the other of one hundred ohms— 


ohms. 
ing the multiplicity of bad connections on 


reading as simple as possible. 
If, for instance, in balancing the bridge, it 


up the coils, one reads direct 753 ohms. 


brought out a new style of galvanometer, | 





ten ohms each, designated ‘‘tens;” and the | 


so that the capacity of measurement of the |<” A 
apparatus is one-tenth of an ohm to 11,100 York pays seventy cents per night per lamp; 


The arrangement of the coils is such that 
one plug only is used to each row, thus avoid- 


is required to put the plug of the ‘‘ hundreds” rf 
row into ‘‘ 7,” of ‘‘ tens” row into ‘5,” and 


— The F. F. Adams Manufacturing 
Company, of Erie, Pa., will put a dynamo 
in their works to furnish 16 lights of 2,000 
candle-power each. An order was given to 
Chicago parties who will furnish the appar- 
atus. The Bull Engine Company will 
establish the plant, and it is expected to have 
the lights in operation not later than a week 
hence. The supply of natural gas, with 
which the works have been lighted hereto 
fore, is proving insufficient. 
| —— The prices paid by cities in the 
| United States for electric lights to illuminate 
their streets are as follows: Boston pays 


| sixty-five cents per night per lamp; New 


Philadelphia pays sixty cents per night per 
lamp; Baltimore pays sixty-five cents per 
night per lamp ; Rochester pays forty five 


account of ill-fitting plugs, and making the | cents per night per lamp ; Buffalo pays fifty- 


five cents per night per lamp; Cleveland 
pays six cents per hour; Detroit pays $90,000 
year for 400 lights; Minneapolis pays $200 


of ‘‘ units” row into ‘‘3,” instead of adding per lamp per year; New Orleans pays $200 
per lamp per year. 








—— The right of the city of Philadelphia 
to sell the gas works has been affirmed in an 
elaborate opinion given by Attorney John 
G. Johnson, in which he says: ‘‘ Of course 
the gas loanholders have no need for a sink- 
ing fund, and the city would be more than 


wise the full amount of their 6 per cent. 
bonds, but they are entitled to demand every 
collateral, however unnecessary, which is 
provided for them by the contract. I see no 
restriction, however, upon an absolute and 
uncontrollable power of sale by the city. 
An absolute right to take possession of the 
works is conferred upon it. This possession 
it may part with to lessees or purchasers. It 
will be necessary in making such sale or 
lease to specifically provide a fund equal 
to eight per centum per annum and State 





glad to pay to such of them as think other- | 


CoMBINATION RHEOSTAT AND GALVANOMETER OF THE WESTERN ELECTRIC COMPANY. 


—— Says a recent buyer of machinery : 
“To see a manufacturer’s announcement of 
his goods in the advertising columns of 
reputable trade journals always inspires con- 
fidence in the mind of the buyer. It looks 
as though he had faith in himself and his 
manufactures aud challenged the world to 
;an examination. In these days of progress 
| when u man has a good thing to sell, he is 
/ usually anxious that the public should be 
| fully informed concerning it..-Manufacturers’ 
| Gazette. 
| = is Lafayette, Ind., the Western 
| Union Telegraph Company has filed an 
|injunction suit against the Electric Light 
| Company, asking an order to restrain that 
company from using the poles of the Western 
pene on Second street, and from placing 
wires under or across those of the plaintiff. 


taxes upon the amount of the Joans issued | The trouble arises from the defendant using 
under said ordinance, to be paid to the City | for a time the poles of the Western Union in 
Treasurer and to the Sinking Fund Commis- running the electric light down to the Car 
sioners, and to be applied in the manner’ Works. The Electric Light Company is 
therein indicated. To such specific pay-| taking the matter coolly and will probably 
ment and application the bondholders are | contest the matter, which will soon have a 





entitled.” hearing. 
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—— Not only the star of empire but 
later means of illumination tend westward. 
The town of Butte, Mon., now rejoices in 
the electric light. 





—— The Electric Light Companies have 
now gotto a point where they will soon begin 
to yield dividends—the parent companies 
may pay big ones and the sub-companies 
can be counted on for good ones.—Jxvestors’ 
Guide, 


—— Mr. John Crawford has just com- 
pleted the work of putting in an incandes- 
cent plantin Mr. Tollner’s factory at Pulaska, 
N. Y. The work was done in a very satis- 
factory manner, and Mr. Tollner is now 
talking of enlarging the plant. 


—— The Godfrey Seamless Pocket Com- 
pany, of Plymouth, Mass., have just put in 
a 25-light plant (arc) of the Ball system, and 
are so well pleased with it they are making 
calculations to increase it to 75 lights, and 
furnish the stores and streets with light. 


—— Judge Peckham has issued a decree 
setting aside the contract with the Electric 
Light Company for lighting the streets of 
Albany. The Chamberlain is restrained 
from paying to the company any money 
under the contract. The decree contains 
forty-three findings. 


—— The lighting of the Buda-Pesth Exhi- 
bition has, with the exception of a few Egger 
lamps, been entirely carried out by Ganz & 
Co., of Buda-Pesth. The installation includes 
about 116 arc and 1,200 incandescent lamps, 
and about ten slow-speed dynamos, driven 
principally, by a 70 horse-power steam en- 
gine. 


—— The era of electric lighting is respon- 
sible for a prefix to the names of a good 
many articks. We have electric-light en- 
gines, electric-light belts, electric-light oil, 
and various other electric-light articles. It 
is probable if these are good enough to be 
used in electric-light plants, they may 
answer for other purposes where the con- 
ditions are not too exacting.—American Ma- 
chinist. 


—— The Common Council Committee on 
Lamps,of Buffalo, met at the City Clerk’s office 
recently. Several taxpayers appeared and 
argued in favor of having the electric light 
on the Williamsville road, between Broadway 
and Seneca streets. The committee will re- 
port in favor of lighting the road as requested 
after Jan. 1, 1886. The committee also will 
report in favor of extending the lamp district 
in Baynes Street, between Auburn and 
Bouck Avenues, and of laying gas mains in 
Boston Alley and providing lamps. 


— An electric-light company has been 
organized in Topeka, Kan., for the purpose 
of establishing the incandescent light in that 
city and State. The following directors 
have been appointed for the first year: A. S. 
Johnson, J. F. Goddard, J. R. Mulvane, J. 
P. Griswold, B. M. Davies, John R. Price, 
P. G. Noel, G. F. Parmelee, E. Wilder. The 
amount of the capital stock has been fixed at 
$200,000, divided into 2,000 shares of $100 
each. 


—— The committee on streets held a meet- 
ing at Lawrence, Mass., last week, to con- 
sider the petition of nearly 600 residents of 
South Lawrence to have the city government 
retain electric lights on the bridges and rail- 
road crossings between Lawrence and South 
Lawrence. All present were unanimous in 
retaining the lights. After the hearing the 
committee voted unanimously to recommend 
tothe city government that the proposition 
of the Lawrence Electric Light Company to 
furnish lights for bridges, the Common and 
public streets at the rate of $10 per month be 
accepted. About 20 electric lights are now 
in use. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING Nov. 
24, 1885. 





330,368 Telephone system; Robert P. Barbier, 
Paris, France. 

330,483 Armature core for dynamo-electric ma- 
chines; Marmaduke M. M. Slattery, New York, 
N. Y , assignor by direct and mesne assignments to 
the Sun Electric and Illuminating Company, Man- 
chester, N. H. 

330.449 Rheostat ; Edwd. Weston, Newark, N.J., 
assignor to the United oe Electric Lighting 
Company, New York, 

330,450 Electric kan : award Weston, Newark, 
N. J., assignor to the . States Electric Light 
ing Company, New York, 

330.451 Electrical amas “Edward Weston, New- 
ark, N. J., assignor to the U —? States Electric 
Lighting Company, New York, N 

330,463 Electro-magnet ; : Harold P. 
cago, fil. 

330,464 Incandescent electric 
P. Brown, Chicago, 

330,465 System of electric lighting; Harold P. 
Brown, Chicago, Il. 

330,466 Device for making and breaking electric 
circuits; Harold P. Brown, Chicago, Ill 

330,486 Lightning arrester * Arthur J. Holt, Cleve- 
land, Ohio. 

230,190 Armature for dynamo-electric machines ; 
Cc. D. Jenney, Indianapolis, In 

330.586 Incandescent electric lamp ; Chas. Heisler. 
St. Louis, Mo. 

330,605 Electric railway ; James F. Me Laughlin, 
Philadelpbia, Pa., assignor by mesne assignment 
to the National Electric Railway System, same 
place 
; 330.632 Contact-maker for electric clocks ; Louis 
H. Spellier, Philadelphia, Pa. 

330.685 Telegraph sounder; George W. Stewart, 
New York, N. Y., assignor of one-half to Stephen 
J. Cox, same place. 

330,644 Electric switchboard ; Theodore N. Vail, 
Boston, Mass., assignor to the American Bell Tele- 
phone Company, same place. 


Brown, Chi- 


lighting; Harold 


330,768 Telephonic circuit end apparatus; Jobn 
B. Wood, Montreal, Quebec, Canada. 

330,436 Dynamo-electric machine ; Oscar F Jons- 
son, Stockholm, Sweden. 

130,873 Insulating tube for electric wires; Hen- 
ry B Cobb, Wilmington, 

340,874 Insulating tube for electric wires ; Sam. 


B. Cobb, Chicago, Tl., assignor to Henry B. Cobb, 
Wilmington, Del. 

330,879 Leb gg transmitter ; 
Jr., Washington, D. 

330,903 Combined aah iator and alarm ; 
E. gr New York, N. Y. 

330,923 Clock synchronizer ; 
Wm. W. Dean, St. Louis, Mo., 
to Paul Bakewell, same place. 

320.938 Primary electric clock : Wm. L. Stevens, 
Dorchester, and Edwin J. Westcott, Hyde Park, 
Mass. 

330.949 Electric switch or circuit controller; 
Merle J. Wightman, Hartford, Conn. 

331,002 Clamping device for incandescent elec- 
tric lamps; Chas. G, Perkins, New York, N. Y., as- 
signor to the Imperial Electric Light Company, 
same place. 

331, baz Electric . for railroad cars ; John 
R. Demier, Chester, Ill 

331,081 Fire escape ; 
cungie, Pa 

331,121 
Charles A. 


Julius Emmner, 
Frank 


Alfred Ramel and 
assignor of one-half 


Horace F. Neumeyer, Ma- 


Electric apparatus for dental operations : 

Eisenhart, York, Pa. 

331,148 Automatic cirewmt closer for telegraph 
instruments ; James W. Me. Arthur, Walton, Kas. 

331,155 Armature for dynamo-eleetric machines 
and motors; Benjamin F. Orton, East Saginaw, 
Mich. 

331,186 Telephone exc hange system ; 
Davis, New York, N. 

331,221 Means for turning on and shutting off 
gas by electricity ; Le Roy S. White, Waterbury, 
Conn., assignor to the net ny Appliance Manu- 
facturing Company, same place 

331,250 Telegraphic repeater ; . Willard M. Miner, 
Thurlow, Pa. 

331,257 Automatic electric annunciator ; Charles 
W. Price, New York, N. Y., and Albert Barrett, 
Kapsas City, Mo. 


WOR RA ING; 
ELECTROTYPING 
aN2PRINTED SUPPLIES: 


Joseph P. 





1 \vstrations for Catalogues, Circu- 

ra, ete. The same compiled, printed, 

ound and mailed. if desired "Superior 
¥work guaranteed, Send for specimens 
and estimates. 


A. MUGFORD, Hartford, Conn. 


WANTED. 


Electrical Instrument Makers to go 
West, permanent employment and good 
wages. References required, Address 
** Telpher® care 

ELECTRICAL REVIEW, 
Box 3329, New York, 


VETTE 


Oak Pins and Brackets 


TELEPHONE SWITCHBOARDS, 
ELECTRIC BELLS, 
MEDICAL BATTERIES, 


AND A FULL SUPPLY OF 


Covered Wires and Elecuis Sundries 


ALWAYS ON HAND. 
Send for Catalogue. 


DETROIT ELECTRICAL WORKS, 


Cor, 7th and Woodbridge Streets, 
DETROIT, MICH. 











> SUNLIGHT CARBONS! 


MANUFACTURED BY THE 


PARKER-RUSSELL 
Mining and Manufacturing Com’y, 


Jil KFPine Street, - = - = - - - = St. Inouis, Mo. 


100,000 CARBONS PER WEEK. 
Using the purest materials and with machinery of our own invention, 


Every Carbon is manipulated separately from the beginning of the operation until finished. 


They are, therefore, 


ABSOLUTELY UN/FORM AND EACH CARBON ALIKE IN ALL ITS PARTS. 


In straightness, length of time in burning, brilliancy and steadine 28S of light ey excel all others, and are adapted to the various systems of 





PAINE & LADD, 


HALBERT E. PAINE, 
Late Commissioner of Patents. | STORY B. LADD. 


Attorneys in Patent Causes 
And Solicitors of Patents. 


WASHINGTON, D.C 


E. 8. GREELEY & Co., 


Successors fo 


LG. MILLOTSON & C0. 


MANUFACTURERS, IMPORTERS AND DEALERS IN 
Telegraph, Telephone, & Electrical Supplies 
OF EVERY DESCRIPTION, 

5 and 7 DEY STREET, NEW YORK, 


CABLES; = Submarine, 


Subterranean, &c. 


e Wire, 
WIRES House Wire, Lead Wire, 


Insulated Wires, &c. 


ELECTRIC BELL OUTFIT 
FOR 


$2.50. 


Comprising one walnut box bell, 24-inch gong, one 
Leclanche battery, push button, 50 feet covered 
wire, box of staples. 

Sent C. O. D. on receipt of one-third cash. 


PROVIDENCE ELECTRICAL SUPPLY C0., 
56 Washington St., PROVIDENCE, R. I. 


STEEL NAME STAMPS, 
15¢ts. PERLETTER « 


F -A.SACKMANN 
l\OSSPIRST AVE, 
(Og a at Ve) 


STEEL FIGURES 
$1, PER SET. WARRANTED. 


DIRECT READING 


AM-METERS, YOLT-METERS, YOLT-AM- 
METERS AND MILL-AM-METERS, 


(A. K. EATON’S PATENT) 


ALSO 


Electrical Instruments of all kinds. 


Manufactured and for sale by 
Formerly New York Insulated Wire and Vulcanite Co., 


core arth A. Bh. EATON, 
‘NSULATED WIRES AND CABLES, SS and 65 HENRY STREET, 


No 13 PARK Row, FEW YORK Brooklyn, New York. 


MODEL ELECTRIC RAILWAY, 


A complete working model Electric Railway, 
including Locomotive, Motor, two Cars, 
Track—four feet in diameter, power- 
ful battery, and conductors. 


Price Complete, $8.50. 


A most instructive and amusing Toy. 


An Edison 6-candle lamp can be run from the same 
battery, and will be sent on receipt of $1.50 exira. 


THE STOUT-MEADOWCROET 60, 


Manufacturers of 
ELECTRICAL GoopDs, 
Authorized agents of the Edison Lamp Co., 
P.O. BOX 2411. 21ANNST., N.Y. 




















ass, &c. 
iin, Locust and Oak, 


INSULATORS{“"" ion, lal, 
CROSS ARMS |i 


ELECTRIC LIGHT, DISTRICT TELEGRAPH, 
BURGLAR ALARM SUPPLIES, &c. 


Send for Estimates. 


LECLANCHE GONDA BATTERY 


(FORMERLY THE PRISM BATTERY). 
THE STANDARD OPEN CIRCUIT BATTERY OF THE WORLD, 


And beyond question the best for all purposes for which open-circuit 
batteries are required. 





CHARLES A. CHEEVER, President. WILLARD 1, CANDEE, Treasurer. 
THE OKONITE COMPANY, 





3 z Pi 
The Genuine Leclanche Gonda and Disque Cells are made onty by us, and none 
are genuine without the Label, as shown in cut, and the 


TRADE 


GSO aT D A..- 


M ARK. 


Price of the Gonda reduced to > $1.8 20 per cell, complete 
6é “ Disque ee “ec | .00 ée 
_SEND FOR PRICE LIST, WITH DISCOUNTS. 


THE LECLANCHE BATTERY CO. 


149 West 18th Street, New York. 


ah! ; 
(HE LECLANCHE BATTERY © 
Ho, 149 West 180% Stndhan 





Gonda (formerly Prism) Battery, Complete. 








Gtandard . Pilectrical . YWforks, 
JRERS OF 


TELEGRAPH AND TELEPHONE APPARATUS, 
Hotel and House Annunciators, Burglar Alarms, 


CALL BELLS, “POST'S” MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 
t=" ESTIMATES FURNISHED, SEND FOR CATALOGUES AND PRICES, <3 
Cincinnati, Ohio, U. 8. A, 
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AMERICAN 


Electric Mtg, Company, 


EXECUTIVE OFFICES: 


Western Union Telepragh Go.'s Building, one, 20d Street and Gt Ansaus 


FACTORY AND WAREROOMS : 
163-165 WEST 18th STREET, N. Y. 


the manufacture of DYNAMO MACHINES and LAMPS, and the 
LIGHTING STATIONS for lighting CITIES and TOWNS under the 


This Company is engaged in 
construction of ELECTRIC 
well-known 


“AMERICAN SYSTEM” 


or HLectTRiIc Armco LIGHTING, 
(WWOoOoOd’s Patents.) 
Completeness, durability, steadiness, quality of 


SPECIAL ADVANTAGES OF THIS SYSTEM. light and economy of power. Th» Wood dy- 


namo-electric generator occupies less space, is lighter, requires less motive power, and costs less 
than others capable of producing au equal numberof lizhts. There is less firing or flashing of the 
commutator, and consequently less loss of energy and wearing of the parts from this cause than is 
the case with other machines. It requires no oiling or other attention than to be kept clean, and its 
extreme simplicity enables it to be operated with the minimum of skill and attention. The current 
reguiator and signalling apparatus, by which the machine is made to generate the exact current 
required for any number of lights from one to its full capacity—as they are turned off and on with- 
out change of speed gr waste of power—is simple, effective, and safe. Its lamps are reliable in opera- 
tion, the carbon-regul iting mechanism being absolute in its control, durable, and unaffected by 
changes of temperature or weather. They are of ornamental design, and the steadiness and purity 

of light produced are unequaled at the same expenditure of power. | 


ESTIMATES FURNISHED 


combined. 
given to installing isolated plants in Mills, Factories, Shops, Railroad Build- 


SPECIAL ATTENTION siys"ce. 
CONSTRUCTION WORK. Proper construction and installation of central stations and isolated 


plants is of great importance to insure safety and economy. The 
American Company has done more of this work than any other company in the United States, and 
its work is known to be superior to that of other companies. 


PATENTS This Companv owns and controls all the Patents and Inventions for electric lighting of 
* James J. Wood, J. B. Fuller, and many others heretofore controlled by the Fuller Elec- 

trical Co , and the Fuller-Wood Electric Light Co., which include the toundation patents of the 
Gramme dynamo. 

“* Among the different systems of arc lighting may be mentioned the Brush, the Weston, the Schuy- 
ler, the Thomson-Houston, and the Fuller-Wood (hereafter to be known as the American). The 
Fuller-Wood system of arc lighting has gained a world-wide po for reliability and economy. 
This organization was originally known as the Fuller Electrical Company, which dates its existence 
from 1878. This system was the foundation of the well-known Gramme Association. being the party 
of the first part in the articles of association, which was composed of the Brush, Weston, United 
States, Thomson-Houston, Edison and Joblacoff companies, which was good evidence that all the 
companies composing that association were willing to pay tribute to the superior merit of the Ful- 
ler Wood system.—N. Y. Sun, Sept. 27th, 1885. 


ILLUSTRATED PAMPHLET AND DESCRIPTIVE CIRCULAR FREE. ADDRESS, 


AMERICAN ELECTRIC MFc. COMPANY, 
Western Union Telegraph Building, cor. 23d Street and 5th Ave., New York. 


HARD RUBBER. 


For all Electrical Purposes. In Sheets, Rods, Tubes, and special designs as ordered when 
practicable. Rubber Hook Savaiineen, Window Tubes with Heads, Key Knobs, Switch Handles, Plug 
ilandles, Battery Cells, Battery Syringes, Electric Lamp Switch Handles, &c., &c. Manufactured by 


THE BUTLER HARD RUBBER COMPANY, 


33 MERCER STREET, NEV YoRrn=. 


For Central lighting stations, or isolated plants, for either the American 
Are Lighting System or Edison Incandescent System, or for both 








MULTIPLEX 
MECHANICAL TELEPHONE. 


The only Mechanical Telephone with Multiple Connections. 


ADAPTED FOR WAREHOUSES, FACTORIES, APARTMENT HOUSES, ETC. 


JOHN A. CABOT, Manager, 


i21 Tribune Building, NEW YORK. 


The Brevoort Mfg. Go. 


MANUFACTURERS OF 


THE ROBERTS 
PERMANGANATE BATTERY. 


This is the Best and the Cheapest Open-Circuit 
Battery in the market. It is farsuperior 
to any of the Sal-Ammoniac Cells 
Now in Use. 


Electromotive Force, 1.8 Volt; Amperes, 25. 


When the battery is exhausted all that is neces- 
sary is to supply a new solution; the battery i: 
then as goud asnew. The zines will last through 
4 two rchargings of the battery. Each cell. with 
4 @ single charge of solution, will outlast and out 
work any sal-ammoniac battery 


PRICE, Complete, . . . 


Liberal Discount to the Trade. Send for Price 
> List and Descriptive Circular. Address office, 


206 BROADWAY, NEW YORK. 


FOR SALE ALSO AT 


ELECTRICAL SUPPLY CO., 
17 Dey Street, New York. 










$i. 





E, 8. GREELEY & Co., 


5 & 7 Dey Street. 








=e MAUHER: py, 


Hans. 





Te 
Rpar anor oe 


MATHER ELECTRIC CO. 


Manufacturers of 


COMPLETE SYSTEMS OF 


ELECTRIC LIGHTING 
NEW ENGLAND 
BUTT 60., 


Providence, R.I., 












MANUFACTURERS OF 


BRAIDING MACHINERY 


rOR COVERING 
"Telegraph, 
"Telephone 


AND 


ELECTRIC-LIGHT WIRE. 


ALSO 


SINGLE AND DOUBLE 


Ofevery Description 
for Silk, Worsted 
and Cotton Braic. 





FINE CASTINGS A 
SPECIALTY. 


16x24 DP UBLE BRAIDER. 





THE THOMSON-HOUSTON ELECTRIC CO. 


Principal Office, 131 Devonshire St., Boston, Mass., 

FURNISHES THE 
ONLY PERFECT AUTOMATIC, SELF-REGULATING SYS- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 
In all desirable qualities of Exxorrio Aro Licuts the THOMSON-ROUSTON SYSTEM 
has no equal. The Lights are superior in color and steadiness, and the entire apparatus is 
more economical, efficient and safe, more easily managed, and less liable to derangement than 
any other. 

THE THOMSON-HOUSTON ELECTRIC CO. was awarded the First Prize for the 
best system of arc lighting, and the best Are Lamp, at the Cincinnati Industrial Exposition 
of 1883. 

The Thomson-Houston System has been awarded superiority in ali the competitive tests 
to whichit has been subjected, NEW ILLUSTRATED PAMPHLET will be 
rent on application. 
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Every requisite for the most 
perfect system of Electric Light- 
ing, at prices which insure a 
profitable investment to the pur- 
chaser. 


ADDRESS, 


Western Electric Company, 


CHICAGO OR NEW YORK, 


MANUFACTURERS OF AND DEALERS IN ALL EINDS OF 


Electrical Apparatus «« Supplies. 








MODEL and g_ Seid forCircwars, Telegraph and Electrical 


XPERIMENTA C.E.Jones&Bro, Medical Batteries, PLIES... Expert. 


CINCINNATI, 0. mental Work, and fine brass castings. ‘Send for 


The Electrical Supply Co., WORM srttir: Tsui ores "uniinsstatttimeit mm 
THE MORRISON 


Gravity Battery 


) THE ONLY BELIABLE CLOSED-CIBCUIT BATTERY IN EXISTENCE. 








MANUFACTURERS OF 


ELECTRICAL GOODS 


OF EVERY DESCRIPTION. 


INSULATED WIRES & CABLES 4 SPECIALTY, 


LATEST IMPROVED 


DIAMOND CARBON BATTERY 


The neatest and most effective battery for 
Telephone Transmitters; Electric Bells, 
Electric Gas Lighting and a!l 
open-circuit work, 


THE ELECTRICAL SUPPLY CO., 






After thirty years’ experimenting with other batteries, The 
1 Gamewell Fire Alarm Telegraph Co. adopted it as their standard. 


OrrFice or THE GAMEWELL FrrE ALARM TELEGRAPH Co., 
1'3 Barciay St., NEw York Ciry. 
New Yorks, August 14th, 1885. 

“ ge SouTHERN Evectric Co., BaLTIMorE, ip. 
Gentlemen : —We have adopted the * MORRISON GRAVITY 
i) BATTERY” as the Standard Fire Alarm Battery for this com- 
4 ae "sservice. After thirty years’ experience we unhesitating- 
y endorse it as the best form of Gra ge Battery ever devised. 

Yours very truly, J. N. GAMEWELL, 

General Superintendent Gameweli Police & Fire <larm "Telegraph ( 0. 


Manufactured only by 


THE SOUTHERN ELECTRIC C0., 


Warerooms, Hoen Building, cor.North and Lexington Sts.; 
Works, cor. Constitation and Monument Sis., 


BALTIMORE, MD. 


ORSETT’S UNDERGROUND Conour gaa 


il i i ill ‘il 


: WAREHOUSES: 
= 17 DEY ST., N.Y. 175-177 LAKE ST., CHICAGO. 








FACTORY: ANSONIA, CONN. 








= 
MAN-HOLE 


WWMM 


DADORSET TS UNDERGROUND 


WU 


—— ns 


LES 


Electrical Insulator, Water, Gas and Sewage Proof! Absorbs no Moisture! Frost Cannot Affect It! 


CRUSHING STRAIN, 5,500 LBS. PER SQUARE INCII GOVERNMENT TEST. 


A Complete, Comprehensive System of Conduits for Electric Light, Telegraph, Telephone and Private Wires and Cables for Rental Purposes. 


tom 


5. AAA 





- The 24-inch ducts in this Conduit are leased to different companies, which may then occupy them electrical purposes the past winter in the solidly frozen streets of Chicago without injury ; is the system 
with such wires and cables as they may adopt. New wires may be introduced or old ones replaced | used by that city, Sivan prctect, unbounded satisfaction, and is now being introduced into the cities of 
through these ducts between the man-holes as shewn in the cut St. Louis, Cine innati and Detroit. The whole body of the Conduit is a thoroughly reliable insulator, 

An experience of six years for Underground Drainage has shown the superiority of this material as unaffected alike by acids and alkalies. he cheapest and most perfect Conduit in the market 
a resistant of moisture, and its consequent immun:t, from damage by frost. It has beenin use for to-day. 


(SB CORRESPONDENCE SOLICITED. -=! 


Db. H. DORSETT, Proprietor, No. 61 La Salle Street, Chicago, Ill. 
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ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS, 
Telegraph and Telephone Supplies, 


No, 1408 Penna, Avenue, 
Opp. Willard's Hotel, WASHINGTON, D.C, 


H. M. RAYNOR, 


No.25 BOND ST., : 

NEW YORK. 

Established 
1859. 










FOR 


ALL PURPOSES, 
WHOLESALE AND RETAIL. 


JARVIS ENGINEERING (0., 


BOSTON, MASS., 
COMPLETE STEAM OUTFITS for Electric 
Lighting Stations, 


Steel Boilers with Jarvis Furnaces to burn cheap fuels, 
ARMINGTON & SIMS’ ENGINES, ETC. 
SEND FOR CIRCULARS. 























95 MILK STREET, BOSTON, MASS. g-? 





This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 174,- 
465, and January 30, 1877, No. 186,787. 

The transmission of Speech by all known forms 
of Electric Speaking Telephones infringes the right 
secured to this Company by the above patents, and 
renders each individual user of telephones, not fur- SCHLEICHER, SCHUMM & CO. 
nished by it or its licensees, responsible for such 


unlawful use, and all the consequences thereof, an 


liable to suit therefor. 


d | 





neandescent Lamps, 


From 8 to 150 C. P. (Battery Lamps from 
1-2 to 8 C. P.) made in large quan- 
tities at short notice, 


ADDRESS, 


SUN ELECTRIC LIGHT CO., 


WOBURN, MASS. 













Aa 


STANDAR 


In Use Over 8 . 


New Taney Buckeve Automatic Gut-Orr Enomes. 


= to 


SALES AGENTS: 
D. 


Geo. A. BARNARD, 70 Astor House, N. Y., 
and 53 Mason Building, Boston, Mass. 


GNETO SIGNAL BELLS. 


No Battery Required. 


$4, $6, 


We make a specialty of the manufacture of these bells for 
Telephone Companies, and after an experience of many years. 
our facilities for the prompt execution of large orders are un- 


equaled. 
Close attention given to furnishing samples for special orders. 


VIADUCT MANUFACTURING CO. 


oF BALTIMORE. 
A. G. DAVIS, President. 
Office, North-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
SEND FOR Itt USTRATED CATALOGU SB. 


These Engines are bps combined ~~ of long experience 


wi cut-o: 
of all details. They are designed ¢ 
and continuous duty at mediu igh rotati peeds. 
Highest attainable Eco: in Steam’ Consumptlo, x 
superior regulation guaranteed. 
Cut-off page . 12 to 100 HP, for driving D: 
6 a SPECIALTY ted C 


and upwards, according to style desired. 
Discount on large lots. 


A. 8. PROAL, Secy. & Treas. 


25 to 1,000 H. P. 


careful revision 





and most 


and constructed for heavy 


momy in Steam Consumption and 
Self-Contained Automatic 
namo Machines 
irculars with various data as 


.—Iustrat 
Engine Construction and performance, 


practical Steam 
by mail, Ad 


BUCKEYE ENGINE CO., Salem, 0. 


L. DAVIS, 84 8. Canal St., Chicago, Il. 
and ROBINSON & CAREY, St. Paul, Minn. 





= 
i=) 
= 


James Leffel’s 


0 


oc 
— 
= 
— 


Perfect Turbine 


Springfield, Ohio, 





WATER WHEEL. 


Made by JAMES LEFFEL & CO. 
The “OLD RELIABLE” with Improvements, making it the Most 
Smallest Wheels under both the Highest and Lowest Heads in 
this country. Specially adapted for running Electric Dynamos on ac- 


count of the great steadiness of its motion. Our new Pocket Wheel 
Book sent free. Address 


JAMES LEFFEL & CoO., 


[Please mention this paper when your write to us.] 





now in use, comprising the Largest and the 


e AND - 


110 Liberty St., New York. 





Pool & Hunt's Lreffel Wurbine Water Wheel. 


Made of Best Materials and in the Best Style of Workmanship. 


MACHINE-MOLDED MILL 


From 1 to 20 feet diameter, of any desired face or pitch, molded 


by our own special machinery. 


SHAFTING, PULLEYS AND HANGERS 


Of the latest and most improved designs. 


Transmission Machinery 


A SPECIALTY. 
t@™ Special attention given to Heavy Gearing. 


POOLE & HUNT, Baltimore, Md. 


GEARING, 





Shipping facilities the best in all directions. 





SHEPARD’S CELEBRATED 


Screw-Cutting Foot Lathe. 
CAP LATHE, $125. 


Foot and Power Lathes, 
Drill Presses, Scrolls, Saw 
Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Cal- 
ipers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. Address, 


gem lI. 1. SHEPARD, Agt , 
134 E. SECOND STREET, CINCINNATI, O. 





j AMBRIGAN BELL TELEPHONE 60."*9 TT 0" 


CAS 
ENCINE 


OVER 10,000 IN USE. 
Started Instantly by a Match. 


‘When Stopped all Expense Ceases 
Works without 
boiler, steam, coal, 
ashes or attend- 
ance. Successfully 
adapted instead of 
steam power in all 
industries and of- 
fers special advan- 
tages for running 
Goowtenl ———s 
e ‘or Telegra 
and Telephone as well as Lighting purposes. , 
Built in Sizes of 1,2, 4, 7,10, 15.426 ind. H. P. 





N. E. cor. 33d & Walnut, Phila. 
Branch Office; 214 Randolph Street, Chicago. 


WORK SHOPS 


WITHOUT STEAM POWERES 
BY USING OUTFITS OF 


Barnes’ Pat. Foot-Power 


machinery can compete with 
steam power. Sold on trial. 
Metal and wood workers 
Illustrated catalogue free. 










send for prices. 
WwW. F. & JNO. BARNES CO., 
Address No. 1995 Main St. Rockford, Hl, 


Telegraph and Electrical 
Medical * SUPPLIES. Ex peri- 


mental Work, and fine brass castings. Send tor 
catalogue C. E. JONES & BRO. Cincinnati, 0. 
It is important to us that you mention this paper. 








Harris-Cor iss 





SSS ui 
ELECTRIC LIGHT COMPANIE 


minimum of cost of repairs. 






TAKE N 


1 purposes where continuous service at NOT! speed is required and at the 


STEAM ENGINE 


BUILT BY 


WILLIAM A. HARRIS, 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


MOST ECONOMICAL STEAM EN- 
CINE BUILT. 
TICE! They are especially ad- 





Send for a copy of Engineers’ and Steam Users’ Manual by J. W. Hill, M. E. Price, $1.25 





OUR “LIGHTNING SPEED INDICATOR” 
Registers up to 1,000, will register 15,- 
0W per minute. Spindle has rubber 
tip potent applied for) to prevent 
slipping. Has silver plated dial and 
glass cane, 
excluding 
dust. Spindle 
1-2in. lin.,2 in. or 8 in. as ordered. 
Sent by mail for $2.00. Discount to | 
dealers, McDONNELL ODOMETER 
CO.,2 44 LaSalle Ave., Chicago, Ill. 


THE WARREN P. FREEMAN CO. 


ELECTRICAL SUPPLIES, 
106 & 108 LIBERTY ST., N. Y. 



















Dynamo Machines manufactured by us are the 
most reliable, and require less attention than any 
in the market. 

Our Incandescert and Arc Lights are taking the 
lead throughout this country, and all work guaran- 





teed satisfactory. 


THE NATIONAL 


Time Regulating Co., 


BOSTON, MASS., 


Is now prepared to contract with 
TELEPHONE COMPANIES 


In the United States for the use of its Instruments 
for sending 


Accurate Time Signals by Telephone 


Every minute of the day or night. 

By ONE INSTRUMENT in an exchange any 
number of subscribers in that exchange can be 
furnished with Accurate Time at a nominal 
price per year. 

No change in subscribers’ instruments required, 
Does not interfere with conversation. The sub- 
scriber simply listens at the recciver, without 
calling, and the signals are plainly audible. 


For full particulars, please address, 


JOHN M. ORAM, 
GENERAL MANAGER, 


P. 0. Box 1351, BOSTON, MASS, 





Schuyler Electric Light Co., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT an ARC. 


The most perfect system of both Incandescent and Are Lighting. 


Fntire free- 


dom from hissing and flickering in our Are Lights, and long lite and great bril- 


= our Incandescent Lights. 


amo Machines with perf-ct automatic reculation, reliable and efficient. 


Estimates made for lighting from Central Stations or for 


Prices mode 
isolated plants. Illustrated Circulars sent upon application. Address 


New York Office: 
44 BROAPW*~ 


SCHUYLER ELECTRIC LIGHT C0, 


Harttord, Conn. 
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TRIPLEX INSULATED Anica Electrical Work 
Wire and Abbe Ch, 
rior Quality 


Qupe 
of Insulation 


ON ALL CLASSES OF 


Silectric WZA7ires 


AND 


CABLES. 
Address, 159 FRONT ST., New York City, 











MANUFACTURERS OF 


Patent Finished Insulated 


Electric Wires, 


TELEPHONE AND ELECTRIC CORDAGE, 


ELECTRIC LIGHT WIRE 
MAGNET WIRE. 


PATENT RUBBER COVERED WIRE, OFFICE AND 
ANNUNCIATOR WIRE, LEAD-ENCASED WIRE 
ANTI-INDUCTION AERIAL AND UNDER- 
GROUND CABLES ETC., ETC. 


OFFICE AND FACTORY : 
No.67 STEWART STREET, 


PROVIDENCE, R 
EUGENE F. PHILLIPS, President. 
W. H. SAWYER, Secretary and Electrician 


The Best and most Complete Book on Electro- 
Metallurgy om any language. 


Wahl’s Galvanoplastic Manipulations 


RECENTLY UBLISH ED. 

















Galvansplastic Pianipulations. A Practical 
Guide for the Gold and Silver Electroplater and the 
Galvanoplastic Operator. Comprising the Electro- 

Deposition of all Metals by means of the Battery and 
the Dynamo-Electric Machine, as well as the most ap- 
proved Processes of Depositions by Simple Immersion, 
paratus, Chemical Products 

employed in the Art, etc. Based largely on the “ Man- 
ipulations Hydroplastiques’ * of Alfred Roseleur. By 
ahi, Ph. D.( Heid.) Secretary ot the Frank- 

Illustrated by 189 engravings. &yo. 656 

$7.50 


Brownlee & Co., 
DETROIT, MICH. 


DEALERS IN 


Cedar Telegraph Poles 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 


CAK AND LOCUST PINS,. 


BROWNLEE'’S CONCAV-D BRACKET. 


with cescriptions of Ap 


illiam H.W 
lin Institute. 
Pages. Cloth, 
By mail free of postage toan y address in the world. 
ee A full descriptive | and illustrated circular of the 

ahove work sent free of postage to any one who will 
: app 

Our Catalogue of Practical and Scientific Books, 
96 pages, 8v0, and our other Catalogues and Circulars, 
the whole covering every branch of Science applied to 
the Arts, sent free and free of postage to any one in 
any part of the world who will furnish his address. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS. 
810 Walnut Street, Philadelphia, Pa. 


Disque Leclanché Battery 


A SAVING OF TWO-THIRDS OF THE 
COST OF TRANSMITTER BATTERIES. 


The particular attention of telephone companies 
is called to the great economy involved in the use 
of * DISQUE ” over any other form of Leclanche 
Battery ; its present low cost being such that, in 
quantity, the Con:plete Disque Cell is furnished for 
the price of a sing’e pair of prisms, while instead 
o 4) of requiring renewal once every four to six months, 
the Disque Porous Cup does first-class transmitter 
and bell work for from 18 to 30 months. | 

The renewal of the porous cup costs but little | 
more than half the price for prisms. 

A number of the largest telephone companies in | 
the United States have already availed themselves 
| of this plain advantage, and are using our Disque| 
| Battery exclusively. , | 

' As tothe many other forms of Sal Aeeinw| 
Carbon-Zine,“ Open Circuit,” and “ Telephone Bat- | 
teries,” it is quite their only | 
advantage existed while high prices were charged for Disque Leclanché| 
Battery. Now that the Disque, which is the “foundation Sal Ammoniac 
Battery, and the best of any or all, has also become the cheapest, there can be| 
no question as to the entire economy of its use above all others. 





(Patent applied for.) Send for Catalogue. 

















apparent that 











—— - PRICES = ———— 
BATTERY, COMPLETE, $1.00/ ZINC, WITH CONNECTOR, $ «10 
POROUS CUP, - : SAL AMMONIAGC, 08 
CLASS JAR, -~—  - COMPLETE CELL, SEALED, _1.20 


LARGE DISCOUNTS TO TELEPHONE EXC HANGES AND THE TRADE, 


All Disque Leclanche Batteries furnished by us are war= 
ranted to be in every particular the same original and 
genuine article which has during the past ten years 
become thoroughly well known as the best of all Open 
Circuit Batteries. 


J.H. BUNNELL «& Co., 
Nos. 106 & 108 LIBERTY*STREET, NEW YORK. 


SEND FOR OUR LATEST LARG E ILLUSTRATED CATALOGUE, NO. 7, OF JULY, 1885, 





eer OAS REVIEW. 


MITCHELL, VANCE & CO., 
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PHOSPHOR- BRONZE 


TELEPHONE WIRE, 
tmeulated and Bare. 











THE 


CONNECTICUT DISTRICT 
TELEGRAPH AND ELECTRIC C0., 


101 Bank St., Waterbury, Conn. 


ZINCS, 


LECLANCHE ZINCS, with - a screw 
Patent Spring Connections, irom lure 
Spelter and well amalgamated. 


GRAVITY BATTERY LINCS AND COPPERS, 


Medical Battery Zincs 
and Rolled Zine Plates. 


BURGLAR-ALARM SPRINGS 
BATTERIES & SUPPLIES. 


WOOD AND BRONZE PUSH-BUTTONS, 


Extra Fine Quality. 


Special Agents for Bartholdi Two-Wire 
Automatic Gas Burner. 





 Pkeupher- Bronze." * 


Lombines High Electrical Conductivity and Resist- 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16,17, anu io, stuos’ Gauge. 


The Phorhor-Braze Sing Co, ini, 


512 ARCH ST., PHILADELPHIA, PA. 
Owners - of - the - United - States - Phosphor-Bronze - Patents 
Solo Manufacturers of Phorphos-Pronze in the United States. 


‘ELECTRIC LIGHT DECORATIONS 


For Christmas Trees, Show Windows, &c., 


or 





WITH 


EDISON 
Deer & Batteries. 


Send 5c. stamp for Catalogue of 
Electric 


SEND FOR CATALOGUE AND PRICES. 
Lamps, Instruments, &c. 


THE STOUT-MEADOWCROFT CO. 


Medical_Batteries, Inventors’ ari 


mental Mf 4 A ane fine weese costings, Sow Sen for Authorized Agents for Edison Lamp Co., 
catal ec nein 'e ‘ 
nis txoorcat to us that you mention this paper. —— 21 Ann Street, New York. 








THE BISHOP CUTTA-PERCHA CO., 
420 to 426 East 25th St., N. Y., 


Have improved machinery and increased facilities for making 


Submarine, Subterranean and Aerial Cables. 


We guarantee our productions 
TO BE SUPERIOR TO ANY IMPORTED, 


and to _ at prices bid will render importation unnecessary. 
All the GUTTA CHA insulated cables made in this 
country cat enn manufactured ut our works. 


All kinds of Insulated Wires at the Lowest Prices. 
PURE GUTTA-PERCHA FCR ALL PURPOSES. 
W. W. MARKS, Supt. HENRY A. REED, Sec’ ee 


FOREST CITY ELECTRIC WORKS, 


SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT CUT-OUTS, 


GANG SW.iItTCcHeEes, 








In stock and to order. 

Contracts made for 
special manufacture and 
for the exclusive use or 
sale of any Electrical 
apparatus. (Electric 
Light a specialty). De- 
scriptions and prices on 
request. 





Correspondence 
Solicited. 


W, B. CLEVELAND, Prop. 
144 SUPERIOR ST., CLEVELAND, O. 


‘Lowest Prices 
FOR 


BELLS, 


E. W. HAZAZER, 
$2 Frankford Street, 
NEW YORK. 


ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


For Telephone, Telegraph and Elec:ric Light. 


OFFICE, LINE, 
AND 


ANNUNCIATOR WIRE, 
Magnet Wire and Flexible Cordage, 


200 & 202 N. THIRD ST., 
PHILADELPHIA, PA. 





Handle removable. 2 





“THE ELECTRICAL REVIEW," | 
Anillustrated weekly journal, istheacknowled od lead- | 
er in the world ofelectrical science. Edi ith cure. 
its editorial opinion is reliable,its news odie bright 
aud instructive. $3.00 per year; single copies, 10 cents. | 
23 PARK ROW, NEW YORK. | 
§2™ Best advertising medium in the electrical field. 





MODEL and g Seni forCircwars, 


XPERIMENTA C.E.Jones& Bro, 


CINCINNATI, 0. 
Ae @ ] RK spec SPECIALTY. 





(Mention this Paper} 























Ss = 
—=M ANUP ACTURERS, 


Have added a department for the toe as te ot 
Electroliers and other fixtures adaptable to any 
sve stem of Incandescent Electric Lighting, also Com. 
bination Fixtures for both Gas and Electric Light 

Estimates and designs furnished upon application. 


836 & 838 BROADWAY, 
NEW VORK, 
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=a | Established 1866. 357 FOURTH AV., N.Y. 


CURT W. MEYER, 


a. 4 pe _ 





and In’ 


The unprecedented ** curt BATTERY”? in great > a 


“The Student’s Electrical Cabinet,” an instructive 
gift. Electro-Medical Batteries, Electric 
Illuminators, and all kinds of electri- 
cal supplies, Optical Goods, etc. 


Ge” SEND FOR CIRCULARS. 


TANDARD 
ELECTRICAL 
INSTRUMENTS. 
Galvanometers, Fesistance Coils. 
Condensers, Keys. Switches, &c., 
Bailev Combination Set, 
Pratt’s Speed Indicator, &c, 
ELECTRIC MFG.Co, 
P. O. Box 80, Trev, N. Y. 








These carbons s are made of the 
BEST MATERIALS. 
and with the latest improved machinery, of any 





re autres degree of hardness, and can be 
used in all makes of Electric Lamps. 

The regular sizes, 12 inches long, run from 4 inch 

) 1 inch diameter, varying by sixteenths. 
Special LENGTHS and SIZES to Order. 

A large and complete stock always on hand. 

The want of a high order of battery plate has 
long b oan felt. Those wishing such would do well 
to use the 

BOULTON PLATES, 

Spe B .. attention is given to the manufacture of 
all sizes to order 

Price Lists ona full information furnished on 
ap — on. 

Also Exclusive Agents of the celebrated 
AUSTRIAN Cored CARBON 
for the United States. 


Bouton CARBON WORKS, 


Foot of Wilson Avenue, 
CLEVELAND, OHIO. 


Telephone Stocks 





STAR IRON TOWER CoO. 


Manufacturers of the 


o’Beirne Patent 


TOWERS 3° MAST ARMS 


Blectric ZTsighting, 
and Publishers of the 


AMERICAN ELECTRICAL DIRECTORY 


Fort Wayne, Indiana. 


CARBONS 








. paren FOR ARC LIGHTING. 
Chicago Local Stocks & Bonds Only meme Natural Gas, 


BOUGHT AND SOLD 


On Commission by the Undersigned. 


s. G.I YWYNCH, 
144 La Salle St., Chicago (formerly Lynch & Banta). 


Uniformity, Durability & Superior Light. 


PITTSBURGH CARBON CO. lim’d, 


PITTSBURCH, PA. 











CO. 17 Dey St, New York. 


| The ELECTRICAL SUPPLY 


And 175 and 177 LAKE STREET, CHICAGO, 


STANDARD UNDERGROUND CABLE COM’, 


MANUFACTURERS OF 


The WARING ANTI-INDUCTION and BUNCHED| 


Telegraph, Telephone and Electric Light, Underground and Submarine 
om (A 13 DE SS ee 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS. 
No. 128 Pearl St., New York City. {Au .Worx,.} No. 88 Fourth Ave., Pittsburgh, Pa. 


Consolidated Electric Light 6o., 


Owning and Operating the 


SAWYER-MAN PATENTS. 


EXECUTIVE OFFICES: | PHILADELPHIA OFFICE : 
\ 205 Walnut street; 
Mutual Life Building, | 





BOSTON OFFICE: 
4 Pearl Street, 


NEW YORK. 
CHARLES H. BANES, HUGH R. GARDEN 
President. Vice President. 


HENRY C. DAVIS, Treas. and General Manager. 


Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 


ESTIMATES FURNISHED for the Thomson - Houston 
System of Are Lighting. 


The Bergman} "Telephone' Battery 
Open - Circuit nit Battery 


IN THE MARKET. 


egrtortee latent 
1 others for = seaene 
ork. Annuncia' oo, De 

glar Alarms, Gas Lig! ting, 
etc., etc., in short for all 








Pee on 7 DGaL 
HENRY C. REES, 


7380 Sansom St., Philadelphia, Pa., 
Undertakes the Furnishing and Erection o* 
Electric Light Plants of every system. 

Incandescent Wiring and Repairs to Dyna. 








mos and Lamps a specialty. 
Estimates furnished on application. kinds of 6 open cl circuit work. 
PRICE, (complete) $1.00. 
Liberal Discount to deal- 


UNION SQUARE J{OTEL, 


AND HOTEL DAM, 
HEADQUARTERS : 


Telehone, Telegraph and Electric Light People 
A. J. DAM & SON, Proprietors, 
Union Square, cor. 15th Street, New York, 


ers and large consumers. 








Send for Circular and 
Price List. 


“BERGMANN & COMPANY, 
Electrical Works, 


202, 294, 296, 298 Ave. B, New York, N. Y. 
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HENRY{jB.°LYTLE. CEO. L. BEETLE. 


LyTLe z ComPANY, 


15 CORTLANDT STREET, NEW YORE. 


MANUFACTURERS’ ACENTS. 


Electrical Supplies and Apparatus 


OF EVERY DESCRIPTION. 
—_-- <> --— 


LICENSEES 
TELEGRAPHIC TIME COMPANY 
In States of New York, New Jersey, Penn., Ohio, Indiana, Missouri, 


Wisconsin, Minnesota and Kansas. 
Information Furnished Upon Application. 


THE LA RUE TELEGRAPH KEY. 


Pronounced by all users the 


Most Perfect Key 


EVER DEVISED. 








Price, $2.50. 


No Side Motion, No Sticking, No “‘ Wabbling,” No Retractile Spring, 
No Trunnions, the Least Number of Wearing Parts 
of any Key Manufactured. 


STEEL LEVER AND VERY BEST WORKMANSHIP THROUGHOUT. 


The most severe tests b 


ABSOLUTELY 


the Western Union, Baltimore & Ohio, and Postal Telegraph Companies, 
and the flattering recommendations received from —~ \~) a managers and operators, justly en- 
tile the LA RUE KEY to the superior merits claimed for it. 

A circular with full particulars upon application. 


LYTLE & CO., Sole Agents, ‘5 Cortlandt St., X. ¥. 


B. TROFP, 
MODEL and Send for Circulars, The Cheapest House In the Trade for 


XPERIMENTA C.E Jones Br, ELECTRIc BELLS, 











CINCINNATI, 0. 
WORK sricihity. Sesceosics aii Payer) CURENGIY SPARE CONS. 
285 Atlantic Avenue, Brooklyn, I. I. 
T HE 


United States Electrie Lighting C0 


SOLE MANUFACTURERS OF 


WESTON 
DYNAMO MACHINES 


FOR BOTH 


Are and Incandescent Lighting and Electroplating. 
WESTON + ARC + LANPS, 


Weston Incandescent Lamps, 
ELECTRIC MOTORS, AUTOMATIC REGULATORS, 


Fixtures, Fittings, &c. 


THE WESTON SYSTEMS oF 
Are and Incandescent Lighting 


ARE SUPERIOR TO ALL OTHERS IN 


EFFICIENCY, SAFETY, RELIABILITY Ano 
Perfection « Automatic Regulation. 


Full information with prices and Estimates furnished upon application. 


General Office, 59 & 61 Liberty St., New York. 





Chicago Office, 185 LA SALLE STREET. 
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TELEGRAPHIC TIME COMPANY, —ANSQNIA BRASS & COPPER 60. 





(4 & 15 TEMPLE COURT, 5 BEEKMAN ST. Manufacturers of 
. é 
NEw Torx. Pure Electric Copper Wire, 
OWNERS OF PATENTS COVERING THE ONLY COMPLETE BARE AND COVERED, OF EVERY DESCRIPTION. 


ELECTRIC TIME SYSTEM, WHICH HAS BEEN SUCCESS- “ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


FULLY OPERATED ON AN EXTENSIVE SCALE, 





IN THE WORLD. |  ‘Warerooms: 19 & 21 Cliff St., New York. Factories: Ansonia, Conn. 
SEPERATED : ae Oe ue } , Vice-Prest., ESTABLISHED 1853. H.C. Adams, New York Agent. 
 te~ Comper» pocously ovgnuined. has acquired all the Patents and Contracts S. yng AY laeeew P. C. Ackerman, Boston Agent 


of the TELE 


entirely new base patents tg any 2 a gg” mae Clocks and Synchronizing 
Devices, Two years of service in New York, Boston, Providence and other large 
New England Cities have demonstrated the perfect reliability of this System. 
Highest testimonials at the Philadelphia Electrical Exposition and from Elec- \ 5 


H COMPANY and alarge number of valuable and 


MANUFACTURERS OF 




















38 Conductor 

















trical Experts and practical Clock Manufacturers and Dealers, also from 
subscribers who are using the System in 20 of the prominent cities of the 
United States. Li: alecdbpaietiyt| >A AES 6 amen 
TERRITORIAL RIGHTS FOR SALE UPON LIBERAL TERMS. CORRESPON- 
DENCE SOLICITED IN RELATION TO THE INTRODUCTION OF THE 
BUSINESS INTO PORTIONS OF THE UNITED STATES FOR AND 
WHICH LICENSES HAVE NOT BEEN GRANTED. 
9 2 ——For —— 
D ry Kerite Insulated ELECTRIC LIGHTS, TELEGRAPH AND TELEPHONE. 
SOLE ACENTS FOR 
For ELECTRIC 
WIRES AND CABLES | =?S ee 
a WAREROOMS, {32 Murray ‘sta; NEW YORK. \\o7 Congress’ St.,; BOSTON. 
For Telephone, Telegraph and Electric Light Use Factories, WATERBURY. CONN. 
and Electrical Circuits Generally. RID GEP 0) R 
The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very “9 
Scostatier qupesiie mew kelos guecented to tee’ petits, ave wrear of teem onl 
and discarded experimental products, The present. high standard and uniform BRIDGEPORT CONN., 
quality of Kerite is the result of 30 years’ experience. ? 
rene attention. of. TELEPHONE MANAGERS is especially asked to our ANTI- INCORPORATED 1865. 
t , E NE Ci is ay Selng , os sracticé anc 
capa the marie. "they Neng’ ihe mo mci! ="! BRASS, COPPER AND GERMAN SILVER 
TELEGRAPH, TELEPHONE and ELECTRIC LIGHT Wires, for either SUBMA- ’ 
RINE or UNDERGROUND work a specialty. Estimates for complete systems 
of underground wires and conduits will be furnished on application. a i RE A N D R 0 LL] 4 G a | LLS 
AUSTIN G. DAY, Sole Manufacturer, j 
CLARK B. HOTCHKISS, Gen’l Agent,| Bare and Insulated Copper Wire for Electric Conductors a specialty. 
o* keria 120 BROADWAY, NEW YORK. SOLE AGENTS FOR THE 
Telephone Cable. 0 
a c = . 
neva _THE BEST 15 THE CHEAPEST. sy (BRIDGEPORT ELECTRIC MFG. CO. 
—— 
os v. T 
The Brush-Swan Electric Light Co. of New England. é Armington & PIMs 
NESTLE TC ieaen. HW. WHORE sure” 
. ° BS A ce- sident. . . NN, Ss 6 
JOHN B. POWELL, General Manager. iis AUTOM ATIC CUT-OFF ENGINE 
I I y) 
REMOVED TO Nos. 204, 206, 208, 210 ELIZABETH ST., NEW YORK. eee eer ae, : 
4 a purposes where power is required. 
WHERE ELECTRICAL APPARATUS FOR ALL THE VARIOUS MODES 
OF LIGHTING AND TRANSMITIrING OF POWER ARE IN OPERATION. CLOSE REGULATION, 
NO OTHER SYSTEM JS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE. ECONOMICAL OF FUEL, 
Xo OTHER ELECTRIC STE MACHINES MADE AE STILL IN DAILY OPERAT oi ”  eememaeie deen 
3 ACHI) } 2 ARES N DA Y OPERATION — 
THE _ Lights of various Sizes. - MODERATE PRICE. 
re and Incandescent Lights from one Dynamo and Circuit. r ° | = ~ i ~~ 1 “T ss 
SYSTEM — Lights of various Sizes from Special Dynamo for Ov o 1 700 mgine - am Le Se. 
COMPRISES: Central Station Lighting. SS : 
Cost of Apparatus Greatly Reduced. Surveys and Estimates Furnished by Experts. ae SanTs 
JARVIS ENGINEERING CO., 61 Oliver St., Boston, | T. W. ANDERSON, New Orleans, La. 








2" This company owns and controls all the Patents for ARC LIGHTING issued to CHAS. F. BRUSH, | POND ENGINEERING CO., St. Louis, Mo. E. P. HAMPSON & CO., 36 Cortlandt St., New York 
of Cleveland, for the New England States, New York, Pennsylvania, New Jersey, Delaware, Maryland, | 3 c y | cE oachaer | — a 7 
and the District of Columbia; also the apes Petauts doe th same territory. y ’ plana, | 5. Fe RANDALL, Warren, Ohio. | TANNER & DELANEY ENGINE CO., Richmond, Va. 
JOHN R. MARKLE, Detroit, Mich. MORTON, REED & CO., Baltimore, Md. 
G. W. STOCKLY, President. J. J. TRACY, Vice-Prest. W. F. SWIFT, Secretary. H. B. SMITH MACHINE CO.. 925 Market St.,Phil.,Pa. | WM. MINNIGERODE, Atlanta, Ga. 
J. POTTER, Treasurer. N. S. POSSONS, Supt. W. 3. POSSONS, Asst. Supt. FH. HAYWARD, 56 Dearborn Street, Chicago. Il. 











Shultz Belting Company. 


THE BRUSH ELECTRIG 60) SHULTZ PATENT FULLED LEATHER RELTING AND [LACE (LEATHER. 
"5 Office and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo. 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the hide) is not tanned, but rawhide fulled and softened by our pasruted proces. Our Belt- 


, &C. ing is liable, hugs the pulley t c i ' p 
WE FURNISH the ONLY COMPLETE and PERFECT SYSTEM OF ELECTRIC LIGHTING. ing is more pliable, hugs the pulley better. transmits more power than anv other, and is the only perfect 
Meebiee Tor are Lighting, sivin lights of 1,200, 2,000, 3,000, 4,000 and up to 100,000 candle power. ELECTRIC }IGHT BELT MADE. Agents inall cities. Send for trial belt 


oO No. 8 2h i 2,000 c. p. ith about 45 H. P. | ry 
Over eae a es aie aa as lamps, for indoor and outdoor use, and for tower lighting. THE ELECTRICAL SUPPLY co. | CARHART’S 


1. WT: Aerial Cable Clip, 
MACHINES-*INCANDESCENT LIGHTING Imsulated Wire “oermmitmn 


pe — Rae actnsong PROVIDENCE ELECTRIC SUPPLY CO., 


Providence, R. I. 


The Sole Manufacturers, under all the patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, Electric-Motors 





















adapted for use with Swan Incandescent came. These machines are automatic and do not require the 
use of any switches or resistances outside of the machine to govern the current. Will run any number 
of lamps from one up to the full capacity of the machine, without change of speed and without the use 
of any apparatus outside of the machine. 

Our prices are lower than other makers. . 

Storage Batteries, for Incandescent Lighting and for Electric Motors. Our storage batteries are the 
only practical ones offered in the market. They are especially adapted for situations where lights are 
needed for only four or five hours per day and where it is convenient to use power during the day to store 
up the current. There are thousands of such places where our storage battery must eventually be used. 


CARBONS For ARC LAMPS. 


Our carbons are the purest and best made. We have the largest and most fully equipped carbon factory | 
in the world and our prices are very low. | 


ELECTRIC MOTORS. | ee 























We have commenced the manufacture of the Brush Electric Motors and shall soon be prepared to fill | , 

orders for all sizes —_ = \ 4 anand not ty Lickti In — roma | — =e the — economical | TELEP HON 5 AND 
producers of power and w largely used by ing Companies and »thers where small powers are SUPPLIES. 
required. | TELEGRAPH 








| 
| 
| 
| 
THE BRUSH ELECTBIC CO., ho 9252 AVE? ,| Warehouses : 1 DEE ST XE" TORK. | Lim... 








